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Site: 

Laboratory: 

Data Reviewer: 

Review Date 

Sample Delivery Group (SDG): 

Sample Numbers: 

Matrix I Number of Samples: 

Tetra Tech, Inc. 
DATA VALIDATION REPORT 

LEVEL II 

West Lake Landfill Site, Bridgeton, Missouri 

TestAmerica Laboratories, Inc. (Earth City, Missouri) 

Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

March 11, 2015 

Jl0181 

WAA-01-AF-PS-20150114, WAA-02-AF-PS-20150114, WAA-03-
AF-PS-20150114, WAA-04-AF-PS-20150114, WAA-05-AF-PS-
20150114, and WAA-00-AF-FB-20150114 

5 Air Samples and 1 Field Blank 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document "Review of Data 
Packages from Subcontracted Laboratories" (February 2002) and the EPA and others document "Multi­
Agency Radiological Laboratory Analytical Protocols Manual" (July 2004) were used along with other 
criteria specified in the applicable methods. 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 
apparent from the summary data package. The following sections discuss any problems or deficiencies 
that were found, and data qualifications applied because of non-compliant QC. The data review was 
limited to the available field and laboratory QC information submitted with theproject-specific data 
package. 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 
assessed, and any qualifications made to the data accorded with those documents. 

11 March 2015 

Certified by Harry Ellis, Chemist Date 

103!9025140058.000 SDG Jl0181 
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DATA VALIDATION QUALIFIERS 

The analyte was not detected above the reported sample quantitation limit. 

The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

The analyte was not detected above the reported sample quantitation limit, which is 
estimated. 

The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet QC criteria. Presence or absence of the analyte cannot be verified. 

2 SDG Jl0181 
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DATA ASSESSMENT 

Sample delivery group (SDG) 110181 included five (5) environmental air (filter) samples and one (1) QC 
samples (a field blank). Samples were analyzed for gross alpha and beta radiation by EPA SW-846 
Method 9310 and for cesium-137 and other gamma-emitters by Department of Energy (DOE) Method 
Ga-01-R. The following summarizes the data validation that was performed. 

RADIOANALYTICAL ANALYSES 

I. Holding Time and Chain of Custody (COC) Requirements 

The samples were received by the laboratory and analyzed within the established holding time of6 
months from sample collection to analysis. No data were qualified. 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

MS/MSD analyses are not practical for air analyses. LCS and duplicate sample analysis provided 
adequate data on precision and accuracy. No qualifications were applied. 

III. Blanks 

The laboratory (method) blank yielded low alpha and beta activities and the field blank slightly higher 
beta activity, but no detectable alpha activity. The laboratory blank rarely yields detectable activities; no 
qualifications were applied for it. The other field samples yielded more than 10 times the field blank beta 
activity, so no qualifications were applied. 

IV. Laboratory Control Sample (LCS) 

All percent recoveries from the LCS analyses were within established control limits. No qualifications 
were applied. 

V. Surrogates 

Surrogates are not used in these radioanalytical methods. 

VI. Comments 

Some detected activities were less than their reporting limits ("RL"). These extrapolations should be 
qualified as estimated (flagged "J"). 

VII. Overall Assessment of Data 

Overall data quality is acceptable, with no significant qualifications applied. All data are usable as 
qualified for their intended purposes. 

103!9025140058.000 3 SDG Jl0181 
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TestAmerica St. Louis 
1 5 

Client Project/Site: West Lake Landfill - Filters 

112912015 10:36:54 AM 

(314 )298-8566 

This report has been "'"':m"'""'"v 
intended to be the legally binding "'"''"""''"'nr 

II 

Electronic signature is 
rraamo~1a1tV n;,nnwr!TrPn signature. 

Results relate only to the items tested and the sample(s) as received by the laboratory. 
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Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10181-2 
Project/Site: West Lake Landfill- Filters 
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Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10181-2 
Project/Site: West Lake Landfill- Filters 

Job ID: 160-10181-2 

Narrative 

CASE NARRATIVE 

Client: Tetra Tech EM Inc. 

Project: West Lake Landfill- Filters 

Report Number: 160-10181-2 

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples, 

the reporting limits are adjusted relative to the dilution required. 

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods. TestAmerica's operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below. 

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions 

to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory. 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below. 

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client." 

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client. 

RECEIPT 

The samples were received on 01 /19/2015; the samples arrived in good condition, properly preserved. The temperature of the coolers at 

receipt was 20.0 C. 

GROSS ALPHA AND GROSS BETA RADIOACTIVITY 

Samples WAA-01-AF-PS-20150114 (160-1 0181-1 ), WAA-02-AF-PS-20150114 (160-10181-2), WAA-03-AF-PS-20150114 (160-10181-3), 
WAA-04-AF-PS-20150114 (160-10181-4), WAA-05-AF-PS-20150114 (160-10181-5) and WAA-00-AF-FB-20150114 (160-10181-6) were 

analyzed for Gross Alpha and Gross Beta Radioactivity in accordance with SW846 9310. The samples were prepared on 01/22/2015 and 

analyzed on 01/23/2015. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 

RADIUM-226 & OTHER GAMMA EMITTERS (GS) 

Samples WAA-01-AF-PS-20150114 (160-1 0181-1 ), WAA-02-AF-PS-20150114 (160-10181-2), WAA-03-AF-PS-20150114 (160-10181-3), 

WAA-04-AF-PS-20150114 (160-10181-4), WAA-05-AF-PS-20150114 (160-10181-5) and WAA-00-AF-FB-20150114 (160-10181-6) were 

TestAmerica St. Louis 
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Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10181-2 

Project/Site: West Lake Landfill- Filters 

analyzed for Radium-226 & Other Gamma Emitters (GS) in accordance with GA-01-R. The samples were prepared and analyzed on 
01/22/2015. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 

TestAmerica St. Louis 
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TestAmerica St. Louis 
13715 Rider Trail North 

Chain of Custody Record TestAmerica 
Earth City, MO 63045 
phone 314.298.8566 fax 

Client Contact 
!Tetra Tech, Inc. 
415 Oak Street 

Kansas City, MO 64106 
Phone 

1(816} 816-410-1748 FAX 
!Project Name: West Lake Landfill Site 
I Site: Bridgeton, MO 
IPO# 1105610 

Sample Identification 

WAA-01-AF-PS-20150114 

HAA n'"> ArQS-20150114 

WAA-03-AF-PS-20150114 

WAA-04-AF-PS-20150114 

l? WAA-OS:.AF-PS-20150114 

Iii WAA-00-AF-FB-20150114 

k 
~ 

Regulatory Program: Dow 0NPDES 

Project Manager: Dave Kinroth 
Tel/Fax: 314-517-6798 

Turnaround Time 
-0 CAI..ENoAAo.A:vs (:;a WORKING DAYS 

TAT if different from Below __ 20 __ 

0 2weeks 

0 lweek 

0 2days 

0 lday 

"'"'"'!-'"" 
Type . 

Sample I Sample lte:comp, #of 
Date Time G--Grabl Matrix Cont 

1/14/15 11:25 Filter Air 1 

1/14/15 10:15 Filter Air 1 

1/14/15 . 10:47 Filter Air 1 

1/t4/15 11:06 Filter Air 1 

1/14/15 10:30 Filter Air 1 

1/14/15 NA Filter Air 1 

INe any samples from a listed EPA Hazardous Waste? Please List any EPA Waste Codes for the sample in the 
r:nmm,nts Section if the lab is to dispose of the sample. 

0'ion-J i<:;uo.cu '-1 L-JI -[]skin Irritant OPoison B Q.lnknown 

fspeciallnstructions/QC Requirements & Comments: 

Q<cRA Cotner: 
Site Contact: Dave Kinrotll 
Lab Contact: Mike Franks 

-z 6 -- E E E CL 
2 ~-m 

:::J lL 
'5 :::; :::; e. - ~ ·c ·c: > Q !;e "' ~ a. a: f! ~ tJ) "' 

w 
"' ::J II> :;:.g_ E 'E. .r: 0 0 ! - <( E 0.. 

I "i'i 
~ tJ) "' "' <( 

i 't 
tJ) ::0: "' C> 

~ ' ~ e ~ o;: a: 

~ 
'f 'f lO 

41! 
.g 0 lO b ~ Si ;:;:: :~ Si <l: . 

X X X X X X 

X X X X X X 

X X X X X X 

X X X X X X 

X X X X X X 

X X X X X X 

I I 

Date: 1-19-15 
Carrier: NA 

THE LEADER IN ENYIRONMS>lTAl TESTING 

TestAmerica Laboratories, Inc. 

!COC No: .. mm 

_1__ of_1_ COCs 
!Sampler: 

For Lab Use Only: 

Walk-in Client: I I 
Lab Sampling: 

!Job I SDG No. 

Sample Specific Notes: 

I* 9315 Radium-226 (GFPC) 

contingent upon TAR results 

I tor an samples 

~. ~ 
~ 
0 
:;;,-

"' :> 
8. 

I"CUIIt-" 

~~~ I a t~s~f!:riD';r:i,t:;ri,':J'1:\~,t~rAt~j;~;t;i'X~~~!;;;¥~~}~''\iJ:i'i','fi~;:)'S~:; ,);; 't~i 
posal ( A fee may be assessed if samples are retained longer than 1 

~~ 
0Return to Client Ooisposal by Lab []Arcnwe for. Months 

Custody Seals Intact 0 y;;_-ONo ---~ !Custody Seal No.: !Cooler Temp. ("C): Obs'd; Corr'd:. TllermlDNo. 
•Qiinr . ·-····-..uished b~ _, O . (L C~ny: .....;;...-

~~ ~~ 1-e.tro; jech 
elinquished by: - Company: Datemme: 

~elinquished by: 1'-'UltlpGUIJ. Oateffime: in Laboratory by: IGompany. Date/Time: 

Form No. CA-C-Wl-002, Rev. 4.3, dated 12/05/2013 



Login Sample Receipt Checklist 

Client: Tetra Tech EM Inc. 

Login Number: 10181 

List Number: 1 

Creator: Clarke, Jill C 

Question 

Radioactivity wasn't checked or is </= background as measured by a survey 
meter. 

The cooler's custody seal, if present, is intact. 

Sample custody seals, if present, are intact. 

The cooler or samples do not appear to have been compromised or 
tampered with. 

Samples were received on ice. 

Cooler Temperature is acceptable. 

Cooler Temperature is recorded. 

COC is present. 

COC is filled out in ink and legible. 

COC is filled out with all pertinent information. 

Is the Field Sampler's name present on COC? 

There are no discrepancies between the containers received and the COC. 

Samples are received within Holding Time. 

Sample containers have legible labels. 

Containers are not broken or leaking. 

Sample collection date/times are provided. 

Appropriate sample containers are used. 

Sample bottles are completely filled. 

Sample Preservation Verified. 

There is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs 

Containers requiring zero headspace have no headspace or bubble is 
<6mm (1/4"). 

Multiphasic samples are not present. 

Samples do not require splitting or compositing. 

Residual Chlorine Checked. 

TestAmerica St. Louis 

Answer 

True 

N/A 

True 

True 

N/A 

True 

True 

True 

True 

True 

N/A 

True 

True 

True 

True 

True 

True 

True 

True 

True 

N/A 

True 

True 

N/A 

Job Number: 160-10181-2 

List Source: TestAmerica St. Louis 

Comment 
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Definitions/Glossary 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Qualifier 

u 

Glossary 

Abbreviation 

n 

%R 

CFL 

CNF 

DER 

Dil Fac 

DL, RA, RE, IN 

DLC 

MDA 

EDL 

MDC 

MDL 

ML 

NC 

ND 

POL 

QC 

RER 

RL 

RPD 

TEF 

TEO 

Qualifier Description 

Result is less than the sample detection limit. 

These commonly used abbreviations may or may not be present in this report. 

Listed under the "D" column to designate that the result is reported on a dry weight basis 

Percent Recovery 

Contains Free Liquid 

Contains no Free Liquid 

Duplicate error ratio (normalized absolute difference) 

Dilution Factor 

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample 

Decision level concentration 

Minimum detectable activity 

Estimated Detection Limit 

Minimum detectable concentration 

Method Detection Limit 

Minimum Level (Dioxin) 

Not Calculated 

Not detected at the reporting limit (or MDL or EDL if shown) 

Practical Quantitation Limit 

Quality Control 

Relative error ratio 

Reporting Limit or Requested Limit (Radiochemistry) 

Relative Percent Difference, a measure of the relative difference between two points 

Toxicity Equivalent Factor (Dioxin) 

Toxicity Equivalent Quotient (Dioxin) 

TestAmerica Job ID: 160-10181-2 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method 

9310 

GA-01-R 

Method Description 

Gross Alpha I Beta (GFPC) 

Cesium-137 & Other Gamma Emitters (GS) 

Protocol References: 

DOE= U.S. Department of Energy 

Method Summary 
TestAmerica Job ID: 160-10181-2 

Protocol 

SW846 

DOE 

Laboratory 

TALSL 

TALSL 

SW846 ="Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates. 

Laboratory References: 

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Lab Sample ID 

160-10181-1 

160-10181-2 

160-10181-3 

160-10181-4 

160-10181-5 

160-10181-6 

Client Sample ID 

WAA-01-AF-PS-20150114 

WAA-02-AF-PS-20150114 

WAA-03-AF-PS-20150114 

WAA-04-AF-PS-20150114 

WAA-05-AF-PS-20150114 

WAA-00-AF-FB-20150114 

Sample Summary 

Matrix 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

TestAmerica Job ID: 160-10181-2 

Collected Received 

01/14/1511:25 01/19/1511:00 

01/14/15 10:15 01/19/1511:00 

01/14/15 10:47 01/19/1511:00 

01/14/1511:06 01/19/1511:00 

01/14/15 10:30 01/19/1511:00 

01/14/15 00:00 01/19/1511:00 

TestAmerica St. Louis 
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Client Sample Results 
Cl1ent· Tetra Tech EM Inc. TestAmerica Job ID 160-10181-2 
ProjecUSite: West Lake Landfill - Filters 

9310- Gross I Beta 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/-l (2a+/-) Unit Prepared Analyzed Oil Fac 
Gross Aiptla~ ~~ ... ~ 0.363 vJ 

0.277 0.280 pCi/Sample 
~m ~--~ ·~~~~'""" 

01/22/15 09 13 08 02 

Gross Beta 17.0 1.15 205 10.0 0.371 pC1/Sample 01/22115 09 13 01/23115 08.02 

• Cesium-137 & Other Gamma Emitters 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) Unit Prepared Analyzed Oil Fac 
·····4.57 pCiiSample 

- ~"' .~ ... ~~~- ·~·~-"""'"' 

01122/15 09 16 01122115 22 07 

Count Total 

Other Detected Uncert. Uncert. 

Radionuclldes Result Qualifier (2a+l-) (2a+l-) RL MDC Unit Prepared Analyzed Di/Fac 

99.2 
........ 348 

pCi!Samp/e 01122115 09:16 22.07 

Method: 9310- Gross I Beta 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/·) (2a+/-) RL MDC Unit Prepared Analyzed Dil Fac 

Gross Alpha 0.373 0.253 0.256 10.0 0.329 pCifSample 01122/15 09:13 

Gross Beta 15.7 1.12 1.93 10.0 0.423 pCi/Sample 01/22/15 09;13 01123115 08.02 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) MDC Unit Prepared Analyzed DIIFac 

pCiiSample 
~· ··~ '' ~····~'"''~ 

3.23 5.52 01122115 09"16 01/22115 22:11 

Count Total 

Other Detected Uncert. Uncert. 

Radionuclides Result Qualifier (2a+l-) (2a+l-) RL MDC Unit Prepared Analyzed Di/Fac 

Other Detected None pCi!Sample 01122115 0916 0112211522 11 

RadiOIIUcfide 

9310- Gross I Beta 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2o+l-) (2a+l-) RL MDC Unit Prepared Analyzed Oil Fac 

Gross Alpha 0.424 0 284 0 288 lOO 0.384 pCiiSample 01122115 09 13 01123115 09 35 

Gross Beta 17.4 1 18 10 10.0 0412 pCiiSample 01122115 09.13 01/23115 09 35 

TestAmerica St LoUis 

Page 10 of 15 1/29/2015 
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Client Sample Results 
Client Tetra Tech EM Inc. TestAmerica Job ID 160-10181~2 

ProjecUSite: West Lake Landfill· Frlters 

-R - Cesium-137 & Other Gamma Emitters 
Count Total 

Uncert. uncert. 

Analyte Result Qualifier (2a+/-} (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 

Cesium-137 '~o~o711 5,10 5 '1o 9 52 pci/sample 01/22115 09:16 01122115 22:09 

Count Total 

Other Detected Uncert. Uncert. 

Radionucl/des Result Qualifier (2a+l·) (2a+l·) RL MDC Unit Prepared Analyzed Di/Fac 
-~-,--111 '482 -- '49,5 47,8 ;Jcilsampte 

" """~""'~ ~· .·~·~'"'"'~' ~ 

o1h211s 22 09 Be-7 01122115 09'16 

Method: 9310- Gross I Beta 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+l-l RL MDC Unit Prepared Analyzed DiiFac 

pcilsample 
,,~ ''~'' n u•••~-~n•m _, 

Gross 0.770 0.325 0.336 10 0 0.316 01122115 09 13 

Gross Beta 18.3 1.19 2.18 10.0 0,354 pCiiSample 01122/15 09 13 01123!15 08'02 

Method: GA-01-R Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/·) MDC Unit Prepared Analyzed Oil Fac 

Cesium-137 5.86 5.87 10.5 pCiiSample 01/22/15 09'16 01122115 22 07 

Count Total 

Other Detected Uncert. Uncert. 

Radionuclldes Result Qualifier (2a+l-) (2a+l·) Rl.. MDC Unit Prepared Analyzed Dil Fac 

Other Detected None pCiiSamp/e 01122115 09.16 01122115 22 07 

Radionuc/ide 

Method: 9310 ·Gross Alpha I Beta (GFPC) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l-) (2a+l·) Rl. MDC Unit Prepared Analyzed Oil Fac 

Gross Alpha 0.530 0.266 0.273 10.0 0.272 pCi/Sample 01122115 09 13 01123115 08 02 

Gross Bela 14.3 1.04 177 10.0 0.333 pCi/Sampte 01122115 09 13 01/23115 08.02 

Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+l-) RL MDC Unit Prepared Analyzed DI!Fac 

Cesium-137 13.0 pCiiSample 01122115 09•16 01122115 22 08 

T estAmerica St Louis 

Page 11 of 15 1/29/2015 
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Client: Tetra Tech EM Inc. 
ProjecUSite· West Lake Landfill - Filters 

Other Detected 

Radionucl/des 

Other Detected 

Radionucltde 

Analyte 

Gross Beta 

Result Qualifier 

None 

Result Qualifier 
·--·---·"'~"'·-· 

0.190 

1.12 

Client Sample Results 

Count Total 

Uncert 

(20"+1-) 

Count 

Uncert. 

(2a+/-) 
·~--·~-~·< 

0.189 

0.340 

-

Uncert. 

(20"+1-) 

Total 

Uncert. 

(2o+/-) 

0.190 

0.358 

RL 

10.0 

MDC Unit 

pCi/Sample 

Unit 

;,-atsample 

0.350 pCiiSample 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2o+/-) (2o+/-) MDC Unit 
.~. "'"'~~--~ ~···· n' ""'' ""'~-~ "'''"'u''''''''---~ ~-~··-~•~w•• 

Ceslum-137 -0.183 4.94 4.94 9.65 pCifSample 

Count Total 

Other Detected Uncert. Uncert. 

Radionuclldes Result Qualifier (2a+l-) (2a+l-) RL MDC Unit 

Other Detected None pCitSample 

Radionuclide 

Page12of15 

TestAmerica Job ID: 160-10181-2 

Prepared 

01122115 0916 

Prepared 

01122115 09.13 

01122115 0913 

Prepared 

01122115 09:16 

Prepared 

01122115 09.16 

Analyzed 

01122115 22•08 

Analyzed 

01123/15 08:03 

01123115 08:03 

Analyzed 

01/22115 23 12 

Analyzed 

01122115 23•12 

Di/Fac 

Oil Fac 

DiiFac 

Di/Fac 

TestAmerica St. LOUIS 

1/29/2015 
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QC Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10181-2 
Project/Site: West Lake Landfill- Filters 

Method: 9310- Gross Alpha I Beta (GFPC) 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 

Gross Alpha 0.4668 0.276 0.281 10.0 0.338 pCi/Sample 01/22/15 09:13 01/23/15 08:01 

Gross Beta 0.6448 0.280 0.288 10.0 0.338 pCi/Sample 01/22/15 09:13 01/23/15 08:01 

Total 

Spike LCS LCS Uncert. %Rec. 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits 
-- --

Gross Alpha 5.37 4.691 0.921 10.0 0.380 pCi/Samr 87 75.125 

Total 

Spike LCSB LCSB Uncert. %Rec. 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits 
-- --

Gross Beta 17.9 17.74 2.13 10.0 0.357 pCi/Samr 99 75.125 

Total 

Sample Sample DU DU Uncert. RER 

Analyte Result Qual Result Qual (2a+/-) RL MDC Unit RER Limit 

Gross Alpha 0.363 u 0.6251 0.312 10.0 0.329 pCi/Samr 0.44 

Gross Beta 17.0 17.99 2.16 10.0 0.423 pCi/Samr 0.23 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 

Cesium-137 -3.475 u 24.4 24.4 20.0 15.5 pCi/Sample 01/22/15 09:16 01/22/15 22:10 

Count Total 

Other Detected MB MB Uncert. Uncert. 

Radionuclides Result Qualifier (2a+!-) (2a+!-) RL MDC Unit Prepared Analyzed Di/Fac 

Other Detected None pCi!Sample 01122115 09:16 01122115 22:10 

Radionuclide 

TestAmerica St. Louis 
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QC Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10181-2 
Project/Site: West Lake Landfill- Filters 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters (GS) (Continued) 

Total 

Spike LCS LCS Uncert. %Rec. 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits 
-----

Americium-241 32000 30280 3150 119 pCi/Samr 95 87.116 

Cesium-137 11100 10290 1080 20.0 69.8 pCi/Samr 93 87.120 

Cobalt-60 11800 11430 1160 35.5 pCi/Samr 97 87.115 

Total 

Sample Sample DU DU Uncert. RER 

Analyte Result Qual Result Qual (2a+/-) RL MDC Unit RER Limit 

Cesium-137 0.612 u -0.6624 u 6.58 20.0 11.8 pCi/Samr 0.11 

Total 

Other Detected Sample Sample DU DU Uncert. RER 

Radionuclides Result Qual Result Qual (2a+!-) RL MDC Unit RER Limit 

Be-7 99.2 120.7 40.5 26.2 pCi!Sam~ 0.28 

TestAmerica St. Louis 
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QC Association Summary 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10181-2 
Project/Site: West Lake Landfill- Filters 

Rad 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-10181-1 WAA-01-AF-PS-20150114 Totai/NA Filter None 

160-10181-1 DU WAA-01-AF-PS-20150114 Totai/NA Filter None 

160-10181-2 WAA-02-AF-PS-20150114 Totai/NA Filter None 

160-10181-3 WAA-03-AF-PS-20150114 Totai/NA Filter None 

160-10181-4 WAA-04-AF-PS-20150114 Totai/NA Filter None 

160-10181-5 WAA-05-AF-PS-20150114 Totai/NA Filter None 

160-10181-6 WAA-00-AF-FB-20150114 Totai/NA Filter None 

LCS 160-169724/2-A Lab Control Sample Totai/NA Filter None 

LCSB 160-169724/3-A Lab Control Sample Totai/NA Filter None 

MB 160-169724/1-A Method Blank Totai/NA Filter None 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-10181-1 WAA-01-AF-PS-20150114 Totai/NA Filter None 

160-10181-1 DU WAA-01-AF-PS-20150114 Totai/NA Filter None 

160-10181-2 WAA-02-AF-PS-20150114 Totai/NA Filter None 

160-10181-3 WAA-03-AF-PS-20150114 Totai/NA Filter None 

160-10181-4 WAA-04-AF-PS-20150114 Totai/NA Filter None 

160-10181-5 WAA-05-AF-PS-20150114 Totai/NA Filter None 

160-10181-6 WAA-00-AF-FB-20150114 Totai/NA Filter None 

LCS 160-169725/2-A Lab Control Sample Totai/NA Filter None 

MB 160-169725/1-A Method Blank Totai/NA Filter None 

TestAmerica St. Louis 
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Site: 

Laboratory: 

Data Reviewer: 

Review Date 

Sample Delivery Group (SDG): 

Sample Numbers: 

Matrix I Number of Samples: 

Tetra Tech, Inc. 
DATA VALIDATION REPORT 

LEVEL II 

West Lake Landfill Site, Bridgeton, Missouri 

TestAmerica Laboratories, Inc. (Earth City, Missouri) 

Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

March 11, 2015 

Jl0273 

WAA-01-AF-PS-20150121, WAA-02-AF-PS-20150121, WAA-03-
AF-PS-20150121, WAA-04-AF-PS-20150121, WAA-05-AF-PS-
20150121, and W AA-00-AF-FB-20150121 

5 Air Samples and 1 Field Blank 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document "Review of Data 
Packages from Subcontracted Laboratories" (February 2002) and the EPA and others document "Multi­
Agency Radiological Laboratory Analytical Protocols Manual" (July 2004) were used along with other 
criteria specified in the applicable methods. 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 
apparent from the summary data package. The following sections discuss any problems or deficiencies 
that were found, and data qualifications applied because of non-compliant QC. The data review was 
limited to the available field and laboratory QC information submitted with theproject-specific data 
package. 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 
assessed, and any qualifications made to the data accorded with those documents. 

ll March 2015 

Certified by Harry Ellis, Chemist Date 

103!9025140058.000 SDGJ10273 
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u 

J 

UJ 

R 

103!9025140058.000 

DATA VALIDATION QUALIFIERS 

The analyte was not detected above the reported sample quantitation limit. 

The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

The analyte was not detected above the reported sample quantitation limit, which is 
estimated. 

The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet QC criteria. Presence or absence of the analyte cannot be verified. 

2 SDGJ10273 
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DATA ASSESSMENT 

Sample delivery group (SDG) 110273 included five (5) environmental air (filter) samples and one (1) QC 
samples (a field blank). Samples were analyzed for gross alpha and beta radiation by EPA SW-846 
Method 9310 and for cesium-137 and other gamma-emitters by Department of Energy (DOE) Method 
Ga-01-R. The following summarizes the data validation that was performed. 

RADIOANALYTICAL ANALYSES 

I. Holding Time and Chain of Custody (COC) Requirements 

The samples were received by the laboratory and analyzed within the established holding time of6 
months from sample collection to analysis. No data were qualified. 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

MS/MSD analyses are not practical for air analyses. LCS and duplicate sample analysis provided 
adequate data on precision and accuracy. No qualifications were applied. 

III. Blanks 

The laboratory (method) blank yielded no detectable activities and the field blank a low beta activity. 
The other field samples yielded more than 5 times the field blank beta activity, so no qualifications were 
applied. 

IV. Laboratory Control Sample (LCS) 

All percent recoveries from the LCS analyses were within established control limits. No qualifications 
were applied. 

V. Surrogates 

Surrogates are not used in these radioanalytical methods. 

VI. Comments 

Some detected activities were less than their reporting limits ("RL"). These extrapolations should be 
qualified as estimated (flagged "J"). 

VII. Overall Assessment of Data 

Overall data quality is acceptable, with no significant qualifications applied. All data are usable as 
qualified for their intended purposes. 

103!9025140058.000 3 SDGJ10273 
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TestAmerica St. Louis 
1 5 

Client Project/Site: West Lake Landfill - Filters 

113012015 4:40:42 PM 

(314 )298-8566 

This report has been "'"':m"'""'"v 
intended to be the legally binding "'"''"""''"'nr 

II 

Electronic signature is 
rraamo~1a1tV n;,nnwr!TrPn signature. 

Results relate only to the items tested and the sample(s) as received by the laboratory. 
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Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10273-2 
Project/Site: West Lake Landfill- Filters 

Table of Contents 
Cover Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

Table of Contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

Case Narrative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

Chain of Custody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

Receipt Checklists ......................................... 6 

Definitions/Glossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

Method Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 

Sample Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 

Client Sample Results. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

QC Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 

QC Association Summary................................... 15 

Page 2 of 15 
T estAmerica St. Louis 

1/30/2015 

WLLFOIA4312- 015- 0156218 



Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10273-2 
Project/Site: West Lake Landfill- Filters 

Job ID: 160-10273-2 

Narrative 

CASE NARRATIVE 

Client: Tetra Tech EM Inc. 

Project: West Lake Landfill- Filters 

Report Number: 160-10273-2 

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples, 

the reporting limits are adjusted relative to the dilution required. 

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods. TestAmerica's operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below. 

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions 

to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory. 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below. 

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client." 

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client. 

RECEIPT 

The samples were received on 1/26/2015 11 :30 AM; the samples arrived in good condition, properly preserved. The temperature of the 

cooler at receipt was 18.0° C. 

GROSS ALPHA AND GROSS BETA RADIOACTIVITY 

Samples WAA-01-AF-PS-20150121 (160-10273-1), WAA-02-AF-PS-20150121 (160-10273-2), WAA-03-AF-PS-20150121 (160-10273-3), 
WAA-04-AF-PS-20150121 (160-10273-4), WAA-05-AF-PS-20150121 (160-10273-5) and WAA-00-AF-FB-20150121 (160-10273-6) were 

analyzed for Gross Alpha and Gross Beta Radioactivity in accordance with SW846 9310. The samples were prepared and analyzed on 

01/29/2015. 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page. 

RADIUM-226 & OTHER GAMMA EMITTERS (GS) 

Samples WAA-01-AF-PS-20150121 (160-10273-1), WAA-02-AF-PS-20150121 (160-10273-2), WAA-03-AF-PS-20150121 (160-10273-3), 

WAA-04-AF-PS-20150121 (160-10273-4), WAA-05-AF-PS-20150121 (160-10273-5) and WAA-00-AF-FB-20150121 (160-10273-6) were 

TestAmerica St. Louis 
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Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10273-2 

Project/Site: West Lake Landfill- Filters 

analyzed for Radium-226 & Other Gamma Emitters (GS) in accordance with GA-01-R. The samples were prepared and analyzed on 
01/29/2015. 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page. 

TestAmerica St. Louis 
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TestArnerica St. Louis 
13715 Rider Trail North 

Earth City, MO 63045 

Client Contact 
Tetra Tech, Inc. 
415 Oak Street 

Kansas City, MO 641 06 
(816} 412-1786 Phone 
(816) 816-410-1748 FAX 
Project Name: West Lake Landfill Site 
Site: Bridgeton, MO 
p 0# 1105610 

Sample Identification 

WAA-01-AF-PS-20150121 

W AA-02-AF-PS-20150121 

WAA-03-AF-PS-20150121 
-

WAA-04-AF-PS-20150121 

~ WAA-05-AF-PS-20150121 

WAA-00-AF-FB-20150121 

~ 
~ 

Possible Hazard Identification: 

Chain of Custody Record TestAmerica 
THE LEADER lN ENV1RONMENTAl TESTING 

- - .aboratories, 
Project Manager: Dave Kinroth Site Contact: Dave Kinroth Date: 1-26-15 COC No: 
Tel/Fax: 314-517-6798 Lab Contact: Mike Franks Carrier: NA 1 of 1 COCs 

Analysis Turnaround Time Sampler: 
0 CALENDAR DAYS [ZJ WORKING DAYS For Lab Use Only: - 1 TAT if different from Below _._20 __ z 0 Walk-in Client 

0 - E E E 0.. 
Lab Sampling: I 2weeks z >-

i 
::> u. 

0 ] ::> :::0 
~ 

0 lweek 
., ·g ·;: 

>- Q a. 0:: f! 
~ 0 

I1J I1J 

"' .:: ::::> 2days Gl Job I SDG No.: 
~ 

:2: a. E .<= .2 0 ! 
0 lday - <( ~ ~ ~ 

·a. E 
I1J £ ::> .. :2: :z (.!) 

~ ] ] '0 <>amp•"' I1J e 0:: "' ... e 0:: Type l!! 
(.!) 

~ 
or If ,.., 

Sample Sample (C=Comp, #of ~ 
.g 0 ,.., c c ~ Date Time G=Grab) Matrix Cont u:: ~ ~ ~ <i: <i: . Sample Specific Notes: 

1/21/15 11:22 Filter Air 1 X X X X X X * 9315 Radium-226 (GFPC) 
• 

1/21/15 10:15 Filter Air 1 X X X X X X contingent upon TAR results 

1/21/15 10:53 Filter Air 1 X X X X X X for all samples 

1/21/15 11:08 Filter Air 1 X X X X X X 

1/21/15 10:31 Filter Air 1 X X X X X X 

1/21/15 NA Filter Air 1 X X X X X X 

~II II II ~ !Ill I Ill I --
--
--160-1 0273 Chain of Custody 

--,. . .. -·- -

~ o.c:·sr::':o~i:'{;~;?::,;;:~ 
Sample Disposal (A fee may be assessed if samples are retained longer than 1 month) Are any samples from a listed EPA Hazardous Waste? Please List any EPA Waste Codes for the sample in the 

Comments Section if the lab is to dispose of the sample. 

0-Jon-Hazard 0Rammable []skin Irritant []Poison 8 Ounknown 0Retum to Client []Disposal by Lab C!Arthive for Months 

Special lnstructions/QC Requirements & Comments: 

Custody Seals Intact: 0 Yes 0 No Custody Seal No.: Cooler Temp. (C): Obs'd: Corr'd: Therm ID No.: 
Relinquished b:t:-:--

~ 
Company: 

Tecln 
Date/Time: Re~ved~ Company: D~rti e: j ~.AJJ le+rt?l 1-atu-~li:"St "14- lUi( i!Jl) 

~elinquished by: 
.'--"' 

Company: Datemme: Received by: \.....- Company: Date!Tfme: 
::> 

:fe!inquished by: Company: Datemme: Received in Laboratory by: Company: Date/Time: 

n 

Form No. CA-C-WI-002, Rev. 4.3, dated 12/05/2013 



Login Sample Receipt Checklist 

Client: Tetra Tech EM Inc. 

Login Number: 10273 

List Number: 1 

Creator: Daniels, Brian J 

Question 

Radioactivity wasn't checked or is </= background as measured by a survey 
meter. 

The cooler's custody seal, if present, is intact. 

Sample custody seals, if present, are intact. 

The cooler or samples do not appear to have been compromised or 
tampered with. 

Samples were received on ice. 

Cooler Temperature is acceptable. 

Cooler Temperature is recorded. 

COC is present. 

COC is filled out in ink and legible. 

COC is filled out with all pertinent information. 

Is the Field Sampler's name present on COC? 

There are no discrepancies between the containers received and the COC. 

Samples are received within Holding Time. 

Sample containers have legible labels. 

Containers are not broken or leaking. 

Sample collection date/times are provided. 

Appropriate sample containers are used. 

Sample bottles are completely filled. 

Sample Preservation Verified. 

There is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs 

Containers requiring zero headspace have no headspace or bubble is 
<6mm (1/4"). 

Multiphasic samples are not present. 

Samples do not require splitting or compositing. 

Residual Chlorine Checked. 

TestAmerica St. Louis 

Answer 

True 

N/A 

True 

True 

N/A 

True 

True 

True 

True 

True 

N/A 

True 

True 

True 

True 

True 

True 

True 

True 

True 

N/A 

True 

True 

N/A 

Job Number: 160-10273-2 

List Source: TestAmerica St. Louis 

Comment 
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Definitions/Glossary 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Qualifier 

u 

Glossary 

Abbreviation 

n 

%R 

CFL 

CNF 

DER 

Dil Fac 

DL, RA, RE, IN 

DLC 

MDA 

EDL 

MDC 

MDL 

ML 

NC 

ND 

POL 

QC 

RER 

RL 

RPD 

TEF 

TEO 

Qualifier Description 

Result is less than the sample detection limit. 

These commonly used abbreviations may or may not be present in this report. 

Listed under the "D" column to designate that the result is reported on a dry weight basis 

Percent Recovery 

Contains Free Liquid 

Contains no Free Liquid 

Duplicate error ratio (normalized absolute difference) 

Dilution Factor 

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample 

Decision level concentration 

Minimum detectable activity 

Estimated Detection Limit 

Minimum detectable concentration 

Method Detection Limit 

Minimum Level (Dioxin) 

Not Calculated 

Not detected at the reporting limit (or MDL or EDL if shown) 

Practical Quantitation Limit 

Quality Control 

Relative error ratio 

Reporting Limit or Requested Limit (Radiochemistry) 

Relative Percent Difference, a measure of the relative difference between two points 

Toxicity Equivalent Factor (Dioxin) 

Toxicity Equivalent Quotient (Dioxin) 

TestAmerica Job ID: 160-10273-2 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method 

9310 

GA-01-R 

Method Description 

Gross Alpha I Beta (GFPC) 

Cesium-137 & Other Gamma Emitters (GS) 

Protocol References: 

DOE= U.S. Department of Energy 

Method Summary 
TestAmerica Job ID: 160-10273-2 

Protocol 

SW846 

DOE 

Laboratory 

TALSL 

TALSL 

SW846 ="Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates. 

Laboratory References: 

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Lab Sample ID 

160-10273-1 

160-10273-2 

160-10273-3 

160-10273-4 

160-10273-5 

160-10273-6 

Client Sample ID 

WAA-01-AF-PS-20150121 

WAA-02-AF-PS-20150121 

WAA-03-AF-PS-20150121 

WAA-04-AF-PS-20150121 

WAA-05-AF-PS-20150121 

WAA-00-AF-FB-20150121 

Sample Summary 

Matrix 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

TestAmerica Job ID: 160-10273-2 

Collected Received 

01/21/1511:22 01/26/1511:30 

01/21/15 10:15 01/26/1511:30 

01/21/15 10:53 01/26/15 11:30 

01/21/1511:08 01/26/1511:30 

01/21/15 10:31 01/26/1511:30 

01/21/15 00:00 01/26/1511:30 

TestAmerica St. Louis 
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Client Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID. 160-10273-2 
Project/Site West Lake Landfill - Filters 

·Gross I Beta 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/·) (2a+/·) RL MDC Unit Prepared Analyzed Dill'ac 
'""~"w'~-~ ~-

o392 pCVSample 0-112~9/15 11 A3 . 01/291151221 Gross Alpha 0.305 0.310 10.0 

Gross Beta 1.19 2.17 10.0 0,361 pCiiSample 0112911511:43 01/29/15 12.21 

GA-01-R • & Other Gamma 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/·) (2a+l-) MDC Unit Prepared Analyzed Oil Fac 
2.53 

~····~- -"~'' i'cilsaiTii'ie 4.66 467 8.05 01129115 11:46 01129!1517.10 

Count Total 

Other Detected Uncert. Uncert. 

Radionuclides Result Qualifier (2a+l·) (2a+l·} RL MDC Unit Prepared Analyzed Di/Fac 
Other Detected None pCi/Sample ~ 0112911511 ;46" 
Radionuclide 

Method: 9310- Gross I Beta (GFPC) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l-) (2a+l-) MDC Unit Prepared Analyzed Oil Fac 
A- AAVAAA-

Gross Alpha 0.259 0.261 0.366 pCi/Sample 01129115 11:43 01£29115 12 21 
Gross Beta 15.7 U1 1.92 0.357 pCi/Sample 01/29115 11 43 01/29/15 1221 

Method: GA-01~R- Cesium-137 Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l-) (2a+l·) MDC Unit Prepared Analyzed Oil Fac 
Cesium-137 0.894 4.13 4,13 7.57 pCi/Sample 01/29115 11:46 01129/15 

Count Total 

Other Detected Uncert. Uncert. 

Radionuclides Result Qualifier (2a+l-) (2a+l·} RL. MDC Unit Prepared Analyzed Dil Fac 
Other Detected None j;cvsampte 01129115 11 46 01129/151711 
Radionuc/ide 

Method: 9310 ·Gross I Beta 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (211+1·) (2a+/·) MDC Unit Prepared Analyzed Oil Fac 
Gross Alpha o 332 6A 0 .. 270 0.273 0.385 pCiiSample 01129115 11 43 01129115 12 21 

Gross Beta 17.7 117 2.12 10.0 0.371 pCi/Sample Ol/29115 11 43 01129115 12 21 

TestAmenca St Louis 

Page 10 of 15 1/30/2015 
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Client Sample Results 
Chent Tetra Tech EM Inc. 
ProJecUSite: West Lake Landfill - Filters 

Analyte 

Cesium-137 & Other Gamma Emitters 
Count 

Uncert. 

Result Qualifier (2a+/-) 

Total 

Uncert. 

(2a+/•) 
---~~--"·-

Other Detected 

Radionuclldes 

Other Detected 
Radionuclide 

Method: 9310- Gross 

Analyte 

Gross Alpha 

Gross Beta 

Result Qualifier 

None 

I Beta (GFPC) 

Result Qualifier 

0.401 

11!.1 

4 91 

Count Total 

Uncert. Uncert. 

(2u+l-) (2u+/-) 

Count Total 

Uncert. Uncert. 

(2a+l-) (2a+/-) 
A A A"A"A'M ~ '~---~ 

0.259 0.263 

uo 2.17 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l-) (2a+/-) 

Ceslum-137 -4.73 29.3 29.3 

Count Total 

Other Detected Uncert. Uncert. 

Radionuclides Result Qualifier (2u+l-) (2u+l-} 
----~·-·-·~~·---"''' 

Other Detected None 

Rad1onuc/ide 

Method: 9310- Gross I Beta 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) 
..... 0,171 

Gross Beta 11.1 0 950 1,46 

GA-01·R • Cesmm-137 Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+J.) (2a+l-) 

Cesium-137 -1.09 4.63 4.63 

RL 

RL 

RL 

10.0 

10 .. 0 

RL 

RL 

10.0 

RL 

Page 1 of 15 

MDC Unit 

pCi/Sampie-

TestAmerica Job ID: 160-10273-2 

Prepared 

01129/15 11:46 

Analyzed 

o1i29,15 18 14 

DiiFac 

MDC Unit Prepared Analyzed Di/Fac 
······~--. ~-·· /:;cilsampie oti2iili5-Ti.46. ott29t1518 14 

MDC Unit Prepared Analyzed Oil Fac 
- WA W~ ,,,,,_,,-' 

0.329 pCiJSample 01/2911511:43 01129115 12:21 

0.423 pCiJSample 01/29115 11:43 01/29/15 12:21 

MDC Unit Prepared Analyzed Oil Fac 

13.4 pCiJSample 01/29115 11 46 01129115 18.15 

MDC Unit Prepared Analyzed Di/Fac 

01129115 11'46 01129/15 18;15 

MDC Unit Prepared Analyzed Oil Fac 

6.384 pCiiSample 01129115 11 43 01129115 12 21 

0 412 pCi/Sample 01129115 11:43 01129115 12 21 

MDC Unit Prepared Analyzed Oil Fac 

8.37 pCUSample 01129/15 11 46 01129115 18 16 

T estAmerica St Louts 

1/30/2015 

WLLFOIA4312- 015- 0156227 



Client Tetra Tech EM Inc. 
ProJecUSite: West Lake Landfill- Filters 

Other Detected 

Radionuclides 

Other Detected 

Radionuclide 

9310- Gross 

Analyte 

Gross Alpha 

Gross Beta 

Result Qualifier 

None 

Result Qualifier --.. ~~ 

0.0504 

1.49 

Client Sample Results 

Count Total 

Uncert. 

(2u+l·) 

Count 

Uncert. 

(2a+/·) 

0.160 

0.381 

Uncert. 

(2u+l-) 

Total 

Uncert. 

(2a+/-) 
-~-

0.160 

0.409 

RL 

RL 
-

MDC Unit 

pC1ISampie ~ 

MDC Unit 

0.316 pCi/Sample 

0.354 pCi/Sample 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+l-) RL MDC Unit 
""""'""""~""'"'~~-"-"'" 

Cesium-137 0.508 pCi/Sample 

Count Total 

Other Detected Uncert. Uncert. 

Radionuclides Result Qualifier (2u+l·) (2a+l-) RL MDC Unit 

Other Detected None pCI/sariipie 

Radionuclide 

Page 12 of 15 

TestAmerica Job JD· 160-10273-2 

Prepared 

01129115 1146 

Prepared 
~--"~"·~·'" "~·~ "~,., 

01129/15 11 :43 

01129115 11 43 

Prepared 

11:46 

Prepared 

01/29/i5-i1.46 

Analyzed 

ot'i291Ts 1&16 

Analyzed 

12.21 

01129115 1221 

Analyzed 

01129115 1917 

Analyzed 

01129115 19.17 

Di/Fac 

Oil Fac 

Oil Fac 

Di/Fac 

TestAmenca St Louis 

1/30/2015 
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QC Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10273-2 
Project/Site: West Lake Landfill- Filters 

Method: 9310- Gross Alpha I Beta (GFPC) 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 

Gross Alpha 0.05930 u 0.190 0.190 10.0 0.366 pCi/Sample 01/29/1511:43 01/29/15 12:20 

Gross Beta 0.1990 u 0.223 0.224 10.0 0.364 pCi/Sample 01/29/1511:43 01/29/15 12:20 

Total 

Spike LCS LCS Uncert. %Rec. 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits 
-- --

Gross Alpha 5.37 5.710 1.04 10.0 0.338 pCi/Samr 106 75.125 

Total 

Spike LCSB LCSB Uncert. %Rec. 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits 
-- --

Gross Beta 17.9 16.77 2.03 10.0 0.380 pCi/Samr 94 75.125 

Total 

Sample Sample DU DU Uncert. RER 

Analyte Result Qual Result Qual (2a+/-) RL MDC Unit RER Limit 

Gross Alpha 0.503 0.3599 u 0.268 10.0 0.366 pCi/Samr 0.25 

Gross Beta 18.1 17.50 2.10 10.0 0.357 pCi/Samr 0.15 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 

Cesium-137 -3.700 u 28.0 28.0 20.0 15.8 pCi/Sample 01/29/1511:46 01/29/15 17:08 

Count Total 

Other Detected MB MB Uncert. Uncert. 

Radionuclides Result Qualifier (2a+!-) (2a+!-) RL MDC Unit Prepared Analyzed Di/Fac 

Other Detected None pCi/Sample 01129115 11:46 01129115 17:08 

Radionuclide 

TestAmerica St. Louis 
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QC Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10273-2 
Project/Site: West Lake Landfill- Filters 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters (GS) (Continued) 

Total 

Spike LCS LCS Uncert. %Rec. 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits 
-----

Americium-241 32000 30690 3190 117 pCi/Samr 96 87.116 

Cesium-137 11100 10650 1120 20.0 65.0 pCi/Samr 96 87.120 

Cobalt-60 11700 11420 1160 31.3 pCi/Samr 97 87.115 

Total 

Sample Sample DU DU Uncert. RER 

Analyte Result Qual Result Qual (2a+/-) RL MDC Unit RER Limit 

Cesium-137 2.53 u 0.3525 u 7.72 20.0 15.9 pCi/Samr 0.18 

Total 

Other Detected Sample Sample DU DU Uncert. RER 

Radionuclides Result Qual Result Qual (2a+!-) RL MDC Unit RER Limit 

Other Detected None None pCi/Sam~ 

Radionuclide 

TestAmerica St. Louis 
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QC Association Summary 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10273-2 
Project/Site: West Lake Landfill- Filters 

Rad 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-1 0273-1 WAA-01-AF-PS-20150121 Totai/NA Filter None 

160-10273-1 DU WAA-01-AF-PS-20150121 Totai/NA Filter None 

160-1 0273-2 WAA-02-AF-PS-20150121 Totai/NA Filter None 

160-1 0273-3 WAA-03-AF-PS-20150121 Totai/NA Filter None 

160-1 0273-4 WAA-04-AF-PS-20150121 Totai/NA Filter None 

160-1 0273-5 WAA-05-AF-PS-20150121 Totai/NA Filter None 

160-1 0273-6 WAA-00-AF-FB-20150121 Totai/NA Filter None 

LCS 160-171021/2-A Lab Control Sample Totai/NA Filter None 

LCSB 160-171021/3-A Lab Control Sample Totai/NA Filter None 

MB 160-171021/1-A Method Blank Totai/NA Filter None 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-1 0273-1 WAA-01-AF-PS-20150121 Totai/NA Filter None 

160-10273-1 DU WAA-01-AF-PS-20150121 Totai/NA Filter None 

160-1 0273-2 WAA-02-AF-PS-20150121 Totai/NA Filter None 

160-1 0273-3 WAA-03-AF-PS-20150121 Totai/NA Filter None 

160-1 0273-4 WAA-04-AF-PS-20150121 Totai/NA Filter None 

160-1 0273-5 WAA-05-AF-PS-20150121 Totai/NA Filter None 

160-1 0273-6 WAA-00-AF-FB-20150121 Totai/NA Filter None 

LCS 160-171091/2-A Lab Control Sample Totai/NA Filter None 

MB 160-171091/1-A Method Blank Totai/NA Filter None 

TestAmerica St. Louis 
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Site: 

Laboratory: 

Data Reviewer: 

Review Date 

Sample Delivery Group (SDG): 

Sample Numbers: 

Matrix I Number of Samples: 

Tetra Tech, Inc. 
DATA VALIDATION REPORT 

LEVEL II 

West Lake Landfill Site, Bridgeton, Missouri 

TestAmerica Laboratories, Inc. (Earth City, Missouri) 

Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

March 12, 2015 

Jl0333 

WAA-01-AF-PS-20150128, WAA-02-AF-PS-20150128, WAA-03-
AF-PS-20150128, WAA-04-AF-PS-20150128, WAA-05-AF-PS-
20150128, and W AA-00-AF-FB-20150128 

5 Air Samples and 1 Field Blank 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document "Review of Data 
Packages from Subcontracted Laboratories" (February 2002) and the EPA and others document "Multi­
Agency Radiological Laboratory Analytical Protocols Manual" (July 2004) were used along with other 
criteria specified in the applicable methods. 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 
apparent from the summary data package. The following sections discuss any problems or deficiencies 
that were found, and data qualifications applied because of non-compliant QC. The data review was 
limited to the available field and laboratory QC information submitted with theproject-specific data 
package. 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 
assessed, and any qualifications made to the data accorded with those documents. 

12 March 2015 

Certified by Harry Ellis, Chemist Date 

103!9025140058.000 SDGJ10333 
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u 

J 

UJ 

R 

103!9025140058.000 

DATA VALIDATION QUALIFIERS 

The analyte was not detected above the reported sample quantitation limit. 

The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

The analyte was not detected above the reported sample quantitation limit, which is 
estimated. 

The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet QC criteria. Presence or absence of the analyte cannot be verified. 

2 SDGJ10333 
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DATA ASSESSMENT 

Sample delivery group (SDG) 110333 included five (5) environmental air (filter) samples and one (1) QC 
sample (a field blank). Samples were analyzed for total alpha-emitting radium by EPA SW-846 Method 
9315 and for isotopic (alpha-emitting) thorium and radium by Department of Energy (DOE) Method A-
0 1-R. The following summarizes the data validation that was performed. 

RADIOANALYTICAL ANALYSES 

I. Holding Time and Chain of Custody (COC) Requirements 

The samples were received by the laboratory and analyzed within the established holding time of6 
months from sample collection to analysis. No data were qualified. 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

Insufficient sample was available for MS/MSD analyses. Duplicate LCS analysis provided adequate data 
on precision and accuracy. No qualifications were applied. 

III. Blanks 

The laboratory (method) blank yielded low activities for two (of three) thorium isotopes and the field 
blank yielded low activities for all of them, while neither yielded detectable activities for any of the three 
uranium isotopes. No qualifications were applied. 

IV. Laboratory Control Sample (LCS) 

All percent recoveries and relative percent differences from the duplicate LCS analyses were within 
established control limits. 

V. Surrogates 

These radioanalytical methods use a "carrier" or "tracer", whose recovery serves the same functions as 
surrogate recoveries. All carrier and tracer recoveries were within the laboratory's QC limits. No 
qualifications were applied. 

VI. Comments 

All detected results were less than their reporting limits ("RL"). These extrapolations should be qualified 
as estimated (flagged "J"). 

VII. Overall Assessment of Data 

Overall data quality is acceptable, with few qualifications applied. All data are usable as qualified for 
their intended purposes. 

103!9025140058.000 3 SDGJ10333 
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TestAmerica St. Louis 
1 5 

Client Project/Site: West Lake Landfill - Filters 

212712015 4:33:12 PM 

(314 )298-8566 

This report has been "'"':m"'""'"v 
intended to be the legally binding "'"''"""''"'nr 

II 

Electronic signature is 
rraamo~1a1tV n;,nnwr!TrPn signature. 

Results relate only to the items tested and the sample(s) as received by the laboratory. 
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Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10333-1 
Project/Site: West Lake Landfill- Filters 
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Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10333-1 
Project/Site: West Lake Landfill- Filters 

Job ID: 160-10333-1 

Narrative 

CASE NARRATIVE 

Client: Tetra Tech EM Inc. 

Project: West Lake Landfill- Filters 

Report Number: 160-10333-1 

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples, 

the reporting limits are adjusted relative to the dilution required. 

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods. TestAmerica's operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below. 

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions 

to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory. 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below. 

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client." 

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client. 

RECEIPT 

The samples were received on 2/2/2015 1:20PM; the samples arrived in good condition, properly preserved. The temperature of the 

cooler at receipt was 19.0° C. 

TOTAL ALPHA RADIUM (GFPCI 

Samples WAA-01-AF-PS-20150128 (160-10333-1), WAA-02-AF-PS-20150128 (160-10333-2), WAA-03-AF-PS-20150128 (160-10333-3), 
WAA-04-AF-PS-20150128 (160-10333-4), WAA-05-AF-PS-20150128 (160-10333-5) and WAA-00-AF-FB-20150128 (160-10333-6) were 

analyzed for Total Alpha Radium (GFPC) in accordance with SW- 846 Method 9315. The samples were prepared on 02/11/2015 and 

analyzed on 02/18/2015 and 02/19/2015. 

Insufficient sample volume was available to perform a sample duplicate (DUP). The samples are filters that must be split between 

multiple analysis. A LCS/LCSD was used instead of a sample duplicate. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 

TestAmerica St. Louis 
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Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10333-1 

Project/Site: West Lake Landfill- Filters 

ISOTOPIC THORIUM (ALPHA SPECTROMETRY) 

Samples WAA-01-AF-PS-20150128 (160-10333-1), WAA-02-AF-PS-20150128 (160-10333-2), WAA-03-AF-PS-20150128 (160-10333-3), 
WAA-04-AF-PS-20150128 (160-10333-4), WAA-05-AF-PS-20150128 (160-10333-5) and WAA-00-AF-FB-20150128 (160-10333-6) were 
analyzed for Isotopic Thorium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 02/09/2015 and analyzed 

on 02/18/2015 and 02/19/2015. 

Insufficient sample volume was available to perform a sample duplicate (DUP). The samples are filters that must be split between 
multiple analysis. A LCS/LCSD was used instead of a sample duplicate. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 

ISOTOPIC URANIUM (ALPHA SPECTROMETRY) 

Samples WAA-01-AF-PS-20150128 (160-10333-1), WAA-02-AF-PS-20150128 (160-10333-2), WAA-03-AF-PS-20150128 (160-10333-3), 
WAA-04-AF-PS-20150128 (160-10333-4), WAA-05-AF-PS-20150128 (160-10333-5) and WAA-00-AF-FB-20150128 (160-10333-6) were 
analyzed for Isotopic Uranium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 02/09/2015 and analyzed 
on 02/18/2015. 

Insufficient sample volume was available to perform a sample duplicate (DUP). The samples are filters that must be split between 
multiple analysis. A LCS/LCSD was used instead of a sample duplicate. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 

TestAmerica St. Louis 
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TestAmerica St. Louis 
13715 Rider Trail North 

Earth City, MO 63045 
phone 314.298.8566 faX 

!Tetra Tech, Inc. 
1415 Oak street 

Kansas City, MO 64106 

Client Contact 

(816) 412-1786 Phone 
(816)816-410-1748 FAX 
Project Name: West Lake Landfill Site 
Site: Bridgeton, MO 
PO# 1105610 

Sample Identification 

WAA-01-AF-PS-20150128 

WAA-02-AF-PS-20150128 

WAA-03-AF-PS-20150128 

WAA-04-AF-PS-20150128 

~ WAA~OS-AF-PS-20150128 

~ WAA-00-fl\F-FB-20150128 

~ 

~ 

Possible Hazard Identification: 

Chain of Custody Record ·restAmerica - .... 
TKE LEADER IN ENVl.RONMENTAL TESTING 

Regulatory Program: [low ONPDES []RcRA Dother: TestAmerica Laboratories, Inc. 
Project Manager: Dave Kin roth Site Contact: Dave Kinroth Date: 2-2-15 COG No: 
Tel/Fax: 314-517-6798 lab Contact: Mike Franks Carrier: NA 1 of 1 COGs 

Analysis Turnaround Time Sampler: 
D CALENDAR DAYS 0WORKINGDAYS For Lab Use Only: - l TAT if different from Below __ 20 __ z 0 Walk-in cnent: 

D - - E E E CL 
Lab Sampling: I 2weeks z > 

I 
::::> LL 

g ] "' ::> 
~ D lweek > .§ '2 

Q .a. ~ !!! 
~ D - ~ 

(/) ~ ::;) 2days Q) ., 
Job I SDG No.: 15. a. E .<= 0 0 

D - <( E 0.. } l 
E 1day E 

~ <3 
<( ::::> .. tJ> '5 <>ample (/) e ~ 11 "' , E !f ~ 

Type 0 !f !f Sample I!! .g ~ 
lD Sample (C=Comp, #of Jl! 0 lD 

~ ~ ~ Date Time G=Grabl Matrix Cont. u:: &. ~ ~ . Sample Specific Notes: 

1/28/15 11:12 Filter Air 1 X X X X X X * 9315 Radium-226 (GFPC} 

1128/15 10:12 Filter Ak 1 X X X X X X contingent upon TAR results 

1/28/15 10:40 Filter Air 1 X X X X X X for all samples 

1/28115 10:58 Filter Air 1 X X X X X X 

1128/15 10:25 Filter Air 1 X X X X X X 

1/28115 NA Filter Air 1 X X X X X X 

II~ I Ill n m n I -
-
-160-10333 Chain of Custody 

-
LI --r, - - ·~-

c!;Ci;{({ ~ :i!C:i;) 'I;•"";, I ;c:·;!i;i~'Xili' ,-,;;;(;;;;\~ 

Sample Disposal {A fee may be assessed if samples are retained longer than 1 month) Are any samples from a listed EPA Hazardous Waste? Please list any EPA Waste Codes for the sample in the 
Comments Section if the lab is to dispose ofthe sample. 

0Non-Hazard []Rammable []skin Irritant 0PoisonB Ounknown 0Return to Client [loisposal by l.ab []An:hive for Months 

Special lnstructionsfQC Requirements & Comments: . 

Custody Seals Intact: 0 Yes []No Custody Seal No.: !Cooler Temp. ("C): Obs'd: Corr'd: Therm 10 No.: 
Relinquished ~ ·. 

~~ C~ny: Date/Time: _ ~ ~~ r\211 ~n~ Date/Time: 
\~t.t, e...J.v a, -r -e. c. h 1/2'8/1s \'32i -' . &:.. .- 'i1:I)~ '2.""2...~1( { 3.2-d 

~elinquished by: Company: Date/Time: Received by: Company: Date/Time: 
t.:J 
~elinquished by: Company: Date/Time: Received in Laboratory by: Company: Date/Time: 

~ 
Form No. CA-C-WI-002, Rev. 4.3, dated 12/05/2013 



Login Sample Receipt Checklist 

Client: Tetra Tech EM Inc. 

Login Number: 10333 

List Number: 1 

Creator: Clarke, Jill C 

Question 

Radioactivity wasn't checked or is </= background as measured by a survey 
meter. 

The cooler's custody seal, if present, is intact. 

Sample custody seals, if present, are intact. 

The cooler or samples do not appear to have been compromised or 
tampered with. 

Samples were received on ice. 

Cooler Temperature is acceptable. 

Cooler Temperature is recorded. 

COC is present. 

COC is filled out in ink and legible. 

COC is filled out with all pertinent information. 

Is the Field Sampler's name present on COC? 

There are no discrepancies between the containers received and the COC. 

Samples are received within Holding Time. 

Sample containers have legible labels. 

Containers are not broken or leaking. 

Sample collection date/times are provided. 

Appropriate sample containers are used. 

Sample bottles are completely filled. 

Sample Preservation Verified. 

There is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs 

Containers requiring zero headspace have no headspace or bubble is 
<6mm (1/4"). 

Multiphasic samples are not present. 

Samples do not require splitting or compositing. 

Residual Chlorine Checked. 

TestAmerica St. Louis 

Answer 

True 

N/A 

True 

True 

N/A 

True 

True 

True 

True 

True 

N/A 

True 

True 

True 

True 

True 

True 

True 

True 

True 

N/A 

True 

True 

N/A 

Job Number: 160-10333-1 

List Source: TestAmerica St. Louis 

Comment 
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Definitions/Glossary 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Qualifier 

u 

Glossary 

Abbreviation 

n 

%R 

CFL 

CNF 

DER 

Dil Fac 

DL, RA, RE, IN 

DLC 

MDA 

EDL 

MDC 

MDL 

ML 

NC 

ND 

POL 

QC 

RER 

RL 

RPD 

TEF 

TEO 

Qualifier Description 

Result is less than the sample detection limit. 

These commonly used abbreviations may or may not be present in this report. 

Listed under the "D" column to designate that the result is reported on a dry weight basis 

Percent Recovery 

Contains Free Liquid 

Contains no Free Liquid 

Duplicate error ratio (normalized absolute difference) 

Dilution Factor 

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample 

Decision level concentration 

Minimum detectable activity 

Estimated Detection Limit 

Minimum detectable concentration 

Method Detection Limit 

Minimum Level (Dioxin) 

Not Calculated 

Not detected at the reporting limit (or MDL or EDL if shown) 

Practical Quantitation Limit 

Quality Control 

Relative error ratio 

Reporting Limit or Requested Limit (Radiochemistry) 

Relative Percent Difference, a measure of the relative difference between two points 

Toxicity Equivalent Factor (Dioxin) 

Toxicity Equivalent Quotient (Dioxin) 

TestAmerica Job ID: 160-10333-1 

TestAmerica St. Louis 

WLLFOIA4312- 015- 0156242 



Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method 

9315 

A-01-R 

A-01-R 

Method Description 

Total Apha Radium (GFPC) 

Isotopic Thorium (Alpha Spectrometry) 

Isotopic Uranium (Alpha Spectrometry) 

Protocol References: 

DOE= U.S. Department of Energy 

Method Summary 
TestAmerica Job ID: 160-10333-1 

Protocol 

SW846 

DOE 

DOE 

Laboratory 

TALSL 

TALSL 

TALSL 

SW846 ="Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates. 

Laboratory References: 

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566 

TestAmerica St. Louis 

WLLFOIA4312- 015- 0156243 



Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Lab Sample ID 

160-10333-1 

160-1 0333-2 

160-1 0333-3 

160-10333-4 

160-10333-5 

160-10333-6 

Client Sample ID 

WAA-01-AF-PS-20150128 

WAA-02-AF-PS-20150128 

WAA-03-AF-PS-20150128 

WAA-04-AF-PS-20150128 

WAA-05-AF-PS-20150128 

WAA-00-AF-FB-20150128 

Sample Summary 

Matrix 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

TestAmerica Job ID: 160-10333-1 

Collected Received 

01/28/1511:12 02/02/15 13:20 

01/28/15 10:12 02/02/15 13:20 

01/28/15 10:40 02/02/15 13:20 

01/28/15 10:58 02/02/15 13:20 

01/28/15 10:25 02/02/15 13:20 

01/28/15 00:00 02/02/15 13:20 

TestAmerica St. Louis 

WLLFOIA4312- 015- 0156244 



Client Sample Results 
Client Tetra Tech EM Inc. 

TestAmerica Job ID. 160~10333-1 ProJect/Site: West Lake Landfill- Frlters 

Radium 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+/·) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac TotaT.i\riltla RaCifum 

-·h-···~·,-·-- * --

0.741 ,;citsa~mpie .. -0 00669 0.388 0.388 0211 14:07 02118/15 16'40 

Carrier %Yield Qualifier Limits Prepared Analyzed Di/Fac sa carrier 104 40. 110 
' 

o21tt7i5 t4.o7 02118115 16.40 

Method: A-01-R- Thorium 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed DIIFac 

0.179 0.275 pCiiSample o2i09Ti5 02118115 14 00 1 Thorium-230 0.171 1.00 0.155 pCi/Sample 02/09115 13:41 02/18115 14•00 Thorium-232 0.0383 0.0542 0.0543 0.0575 pCi!Sample 02/09/15 13:41 02118115 14 00 

Tracer %Yield Qualifier Limits Prepared Analyzed Di/Fac -·•w N •••• •••~·-

021o9/15 13.41 
Thorium-229 88.9 30.110 

021181151400 

Method: A-01-R -Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+l-) (2a+l-) RL MDC Unit Prepared Analyzed Oil Fac Uranium-233/234 0.0824 0.0826 peT/sample 02/09115 13:41 

- ---~----- ------
02!18/15 20 10 Uranium-235/236 0.0894 0.0895 pCi/Sample 02/09/15 13:41 02/18!15 20 10 

Uranium-238 0.0900 0.0904 1,00 0.0604 pCi/Sample 02/0911513:41 02118115 20 10 

Tracer %Yield Qualifier Limits Prepared Analyzed Di/Fac Uranlum·232 1o 02109115 13:41 021181152010 

Method: 9315 ·Total Radium 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed DiiFac Total Alpha Radium 0.266 0.345 0.346 0.576 pCi/Sample 0211 1407 02119rt5 10 19 

Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac Ba Gamer 105 40. 110 02111115 14 07 02119115 10·19 

A-01-R- Thorium 
Count Total 

Uncert, Uncert. 
Analyte Result Qualifier (2a+/·) (2a+l·) RL MDC Unit Prepared Analyzed Oil Fac Thorium-228 0.187 ~··- oX68 0.169 0 253 pcilsample 021091151341 02118115 14 00 
Thorium-230 0.490 0,192 0 197 1.00 0.0566 pCiiSample 02/09/15 13.41 02118115 14.00 
Thonum-232 0,0751 0.0751 0.0753 1,00 0 0563 pCiiSample 02/09115 13 41 02/18115 14 00 

TestAmerica St Louis 

Page 10 of 18 5 

WLLFOIA4312- 015- 0156245 



Client. Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Tracer 

Thorium-229 

Method: 

Analyte 

Uranium-2331234 

Uramum-235/236 

Uranium-238 

Tracer 

Method: 9315- Total 

Analyte 
-··-·~·~ .. -- "···~···~--··"~ """-

Total Alpha Radium 

Carrier 

Ba Camer 

%Yield Qualifier 

89.8 

Result Qualifier 

0.0970 

0.0141 

0.0968 

%Yield Qualifier 

922 

Radium 

Result Qualifier 

%Yield Qualifier 

104 

Method: A-01-R -Isotopic Thorium 

Analyte Result Qualifier 
~--~"~~·· 

Thorium-228 0.164 

Thorium-230 0.210 

Thorium-232 0.0533 

Tracer %Yield Qualifier 

'ftiorium::i29 ~· 9if9 

Method: A-01-R • Uranium 

Analyte Result Qualifier 

Uramum-23312J4 0.0210 

Uranium-2351236 0.0355 

Uramum 238 0.0360 

Tracer %Yield Qualifier 

Uranium-232 95.6 

Client Sample Results 

Limits 

30- 110 

Count 

Uncert. 

(2a+/·) 

0 0867 

0.0523 

0.0866 

Limits 

30- 110 

Count 

Uncert. 

(2a+l-) 

Limits 

40-110 

Spectrometry) 
Count 

Uncert. 

(2a+/-) 

0.149 

0.131 

0.0615 

Limits 

30. 110 

Count 

Uncert. 

(2a+l-) 

0.0553 

0.0662 

0.0509 

Limits 

30 110 

Total 

Uncert. 

(2a+l-) 

0.0871 

0 0523 

0.0869 

Total 

Uncert. 

(2a+/-) 
"'"~"·--· -

0.296 

Total 

Uncert. 

(2o+l-) 

0.150 

0.132 

0.0617 

Total 

Uncert. 

(2o+l-) 

0.0553 

0 0663 

0.0510 

RL 

1.00 

1.00 

Rl. 

RL 

1.00 

Page 1 of 18 

MDC Unit 

0.0582 pCi/Sample 

0.133 pCi/Sample 

0.0581 pCi/Sample 

MDC Unit 

0.580 pCiJSample 

MDC Unit 

0.222 pcilsamilie ~ 
0.132 pCi/Sample 

0.0533 pCiiSample 

MDC Unit 

0.119 pC1/Sample 

0.124 pCIISample 

0 0540 pCI/Sample 

TestAmenca Job ID; 160-10333-1 

Prepared 

o21o9Hs 13 41 

Prepared 

0210911513.41 

02109/15 1341 

02/09115 1341 

Prepared 
"~"~~-~-"""'"~~ 

02109115 13•41 

Prepared 
""~·-·~···"~~~--

02111115 14:07 

Prepared 

021111151407 

Prepared 
••--mw -nwM•~-~·-uo 

02!09/151341 

02109/15 13:41 

02109/15 13:41 

Prepared 
~ ~•u~••-• '~'""'-

02109115 13.41 

Prepared 

02109115 13.41 

02109115 13:41 

02109115 13:41 

Prepared 

02109115 13:41 

Analyzed 

02118/15 14.00 

Analyzed 

02118115 20 10 

02/18115 20:10 

02/18115 20 10 

Analyzed 

02118/15 20.·1 0 

Analyzed 
m•-" - '"""''-

02/19!15 10:19 

Analyzed 

02119115 10.19 

Analyzed 

02118!15 14.00 

02118115 14 00 

02118115 14 00 

Analyzed 

02118/151400 

Analyzed 

02/18115 20 10 

02118115 2010 

02118115 20.10 

Analyzed 

02118115 20:10 

DI/Fac 

Oil Fac 

Dil Fac 

Oil Fac 

Di/Fac 

DiiFac 

Dil Fac 

Oil Fac 

Di/Fac 

Tes!Amenca S! Lou1s 

2/27/2015 

WLLFOIA4312- 015- 0156246 



Client Sample Results 
Client: Tetra Tech EM Inc. TestAmenca Job ID. 160-10333-1 
ProJect/Site~ West Lake Landfill - Filters 

Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+l-l (2a+/-) MDC Unit Prepared Dilfac 
iota I Alpila-Ractlum 

=~Wr~IDe~---

06"ii pci/sampie · o2/11t15 14 01 0.219 0.393 0.393 

Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac ·-""'"'"-·--·"--
104 40.110 02/11115 14:07 02/1911510 19 

Method: A-01-R -Isotopic Thorium 
Count Total 

Uncert Uncert. 
Analyte Result Qualifier (2a+/-) (2a+/-) MDC Unit Prepared Analyzed DiiFac ~~ ... '~'"'"~ 

pci!sample 
"'-~,··~~··~'~"'"'" ~ ... , "~ Thorium-228 0.194 0,163 0.234 02!09115 13:41 02118/15 14:00 1 

Thorium-230 0.193 0.127 0.128 OJ23 pCi/Sample 02109/15 13:41 02118115 14 00 1 
Thorium-232 -0.0172 0.0673 0.0673 0 .. 182 pCi/Sample 02/09115 13.41 02118115 14 ·oo 

Tracer %Yield Qualifier Limits Prepared Analyzed Di/Fac 
Thorium-229 

"'"'~"~'~'""' ·- ~ .,, 

02/09115 13.41 02/18115 14'00 30- 110 

Method: A-01 Isotopic Uranium (Alpha 
Count Total 

Uncert Uncert 
Analyte Result Qualifier (2a+/-) (2a+/-) MDC Unit Prepared Analyzed DllFac 
Uranium-2331234 0.118 pCi/Sample 021091151341 02/18/15 20 10 1 
Uranium-235/236 0.0508 pCi/Sample 021091151341 02118!15 20 10 
Uranium-238 0.0157 pCi/Sample 02/09/15 13:41 02/18115 20'10 

Tracer %Yield Qualifier Limits Prepared Analyzed Di/Fac · ., .. 3o=t1ir 
02/09115 13•41 02/18115 20:10 

Method: 9315- Total Radium 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+/-) (2a+/-) MDC Unit Prepared Analyzed Oil Fac 
TotaiAipha Racl1um 0.532 . o.376 0 379 0.552 pC1/Sample 02111/1!514 ()j 02/19/15 10.79 

Carrier %Yield Qualifier Limits Prepared Analyzed Di/Fac 
Ba Carrier 102 40. 110 02/11115 14 07 021191t5 1019 

-R -Isotopic Thorium 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+/-) (2a+/·) RL MDC Unit Prepared Analyzed Oil Fac 
Thorium-228 0.206 0.155 o:1~s6 0 207 pCi/Sample 02109!15 13 41 02/19115 20 52 
Thorium-230 0.317 0.155 0.157 0.0568 pC!/Sample 02/09!151341 02119115 20 52 
Thorium-232 0,0565 0 0653 0.0655 1.00 0.0565 pC11Sample 02109115 13 41 02/19115 20 52 

Tracer %Yield Qualifier Limits Prepared Analyzed Di/Fac 
Thorium-229 93 0 30- 110 02/09115 13 41 02/19115 20 52 

TestAmenca St Louis 
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Client Sample Results 
Client. Tetra Tech EM Inc. TestAmerica Job ID 160-10333-1 
Project/Site West Lake Landfill - Filters 

-Isotopic 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l-) (2a+/-l MDC Unit Prepared Analyzed Oil Fac 

Uramum-233/234 0.0372 0.0526 0.0527 0.0558 pciisample 021091151341 02118115 20.10 

Uranium-235/236 ~0.0193 0.0273 0.0273 0.152 pCi/Sample 02109115 13 41 02/18/15 20.10 

Uranium-238 0.0479 0.0661 0.0662 0.103 pCl/Sample 02109115 13:41 02118115 20 10 

Tracer %Yield Qualifier Limits Prepared Analyzed Di/Fac 

Uranium-232 "g2JJ 30- 110 oili59t151341 02118115 20 10 

Method: 9315- Total Radium 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l-) (2a+l-) MDC Unit Prepared Analyzed Dil Fac 
~~·· "~-~·~"~~,--.. 

Total Alpha Radium 0.0607 0.281 0.281 0.525 pCi/Sample 02111115 14:07 

Carrier %Yield Qualifier Limits Prepared Analyzed Di/Fac 

Ba Carrier 104 40- 110 02111115 14·(}7 02119/15 10 HI 

Method: A-01-R -Isotopic Thorium 
Count Total 

Uncert Uncert. 

Analyte Result Qualifier (2o+l-l (2o+/-) RL MDC Unit Analyzed Dil Fac 

Thorium-228 1).275 0.178 0.179 1.00 0.228 pCi/Sample 14:00 

Thorium-230 0.703 0.232 0.240 1 00 0.104 pCi/Sample 02109/15 13 41 02118115 14 00 

Thorium-232 0.0751 0.0751 0,0753 1,00 0.0563 pCi/Sample 02109/15 13:41 02/18115 14:00 

Tracer %Yield Qualifier Limits Prepared Analyzed Di/Fac 

Thorium-229 93A 30- 110 02109115 13,41 02118115 14 00 

Method: -Isotopic Uranium 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2o+/-) (2a+l-l MDC Unit Prepared Analyzed Dil Fac 

Uranil.lm-233/234 0 0863 0.0856 0,0860 0.104 pC1ISample 02109/15 13 41 02118115 20. 10 

Uranium-2351236 0.000 0.0195 0,0195 0.0703 pCi/Sample 02109/151341 02118115 20 10 

Uranium-238 0.0485 0.0669 0.0671 0.104 pCi/Sample 02109/15 13 41 02118/15 20.10 

Tracer %Yield Qualifier Limits Prepared Analyzed Di/Fac 

Uranium-232 9{3 30 110 02109115 13.41 021181152010 

TestAmenca St Lows 
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QC Sample Results 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method: 9315- Total Apha Radium (GFPC) 

Analyte 

Total Alpha Radium 

Carrier 

Ba Carrier 

Analyte 

Total Alpha 

Radium 

Carrier 

Ba Carrier 

Analyte 

Total Alpha 

Radium 

Carrier 

Ba Carrier 

LCS 

%Yield 

101 

LCSD 

%Yield 

99.1 

MB 

Result 

0.4832 

MB 

%Yield 

98.5 

LCS 

Qualifier 

LCSD 

Qualifier 

Count 

MB Uncert. 

Qualifier (2a+/-) 

u 0.438 

MB 

Qualifier Limits 

40.110 

Spike LCS 

Added Result 

45.0 48.42 

Limits 

40- 110 

Spike LCSD 

Added Result 

45.0 46.14 

Limits 

40- 110 

Total 

Uncert. 

(2a+/-) 

0.441 

LCS 

Qual 

LCSD 

Qual 

Method: A-01-R- Isotopic Thorium (Alpha Spectrometry) 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) 

Thorium-228 0.5188 0.223 0.227 

Thorium-230 0.6105 0.224 0.230 

Thorium-232 0.004114 u 0.0555 0.0555 

MB MB 

Tracer %Yield Qualifier Limits 

Thorium-229 87.8 30.110 

RL 

1.00 

Total 

Uncert. 

(2a+/-) 

5.05 

Total 

Uncert. 

(2a+/-) 

4.85 

RL 

1.00 

1.00 

1.00 

MDC 

0.688 

RL 

1.00 

RL 

1.00 

MDC 

0.211 

0.130 

0.146 

TestAmerica Job ID: 160-10333-1 

Unit Prepared 

pCi/Sample 02/11/15 14:07 

Prepared 

02111115 14:07 

MDC Unit %Rec 

-----cocc.9'""'2c-=-5 pCi/Samr 108 

MDC Unit %Rec 
----

0.711 pCi/Samr 103 

Unit Prepared 

pCi/Sample 02/09/15 13:41 

pCi/Sample 02/09/15 13:41 

pCi/Sample 02/09/15 13:41 

Prepared 

02109115 13:41 

Analyzed 

02/18/15 16:25 

Analyzed 

02118115 16:25 

%Rec. 

Limits 

65.150 

%Rec. 

Oil Fac 

Di/Fac 

RER 

Limits RER Limit 

65- 150 0.23 

Analyzed Oil Fac 

02/18/15 14:00 

02/18/15 14:00 

02/18/15 14:00 

Analyzed Di/Fac 

02118115 14:00 

TestAmerica St. Louis 
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QC Sample Results 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method: A-01-R- Isotopic Thorium (Alpha Spectrometry) (Continued) 

Spike LCS LCS 

Analyte Added Result Qual 

Thorium-230 16.1 16.31 

LCS LCS 

Tracer %Yield Qualifier Limits 

Thorium-229 88.7 30- 110 

Spike LCSD LCSD 

Analyte Added Result Qual 

Thorium-230 16.1 18.25 

LCSD LCSD 

Tracer %Yield Qualifier Limits 

Thorium-229 82.3 30- 110 

Method: A-01-R- Isotopic Uranium (Alpha Spectrometry) 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) 

Uranium-233/234 0.1150 u 0.110 0.110 

Uranium-235/236 0.02489 u 0.0498 0.0498 

Uranium-238 0.01497 u 0.0634 0.0634 

MB MB 

Tracer %Yield Qualifier Limits 

Uranium-232 86.8 30.110 

Spike LCS LCS 

Analyte Added Result Qual 

Uranium-233/23 25.5 25.48 

4 
Uranium-238 26.0 28.88 

LCS LCS 

Tracer %Yield Qualifier Limits 

Uranium-232 80.6 30- 110 

Total 

Uncert. 

(2a+/-) 

1.77 

Total 

Uncert. 

(2a+/-) 

1.97 

RL 

1.00 

1.00 

1.00 

Total 

Uncert. 

(2a+/-) 

2.61 

2.90 

RL 

1.00 

RL 

1.00 

MDC 

0.148 

0.0747 

0.147 

RL 

1.00 

1.00 

TestAmerica Job ID: 160-10333-1 

%Rec. 

MDC Unit %Rec Limits 

--co:-.O-::c5:-:8c::-O pCi/Samr 102 81 _118 

%Rec. RER 

MDC Unit %Rec Limits RER Limit 

-----coc-.1cc1-=-5 pCi/Samr 114 81_118 0.52 

Unit Prepared Analyzed Oil Fac 

pCi/Sample 02/09/15 13:41 02/18/15 20:10 

pCi/Sample 02/09/15 13:41 02/18/15 20:10 

pCi/Sample 02/09/15 13:41 02/18/15 20:10 

Prepared Analyzed Di/Fac 

02109115 13:41 02118115 20:10 

%Rec. 

MDC Unit %Rec Limits 
-- --

0.213 pCi/Samr 100 84-120 

0.162 pCi/Samr 111 82 _122 

TestAmerica St. Louis 
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QC Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10333-1 
Project/Site: West Lake Landfill- Filters 

Method: A-01-R- Isotopic Uranium (Alpha Spectrometry) (Continued) 

Total 

Spike LCSD LCSD Uncert. %Rec. RER 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits RER Limit 

Uranium-233/23 25.5 24.89 2.54 1.00 0.138 pCi/Samr 98 84.120 0.11 1 

4 
Uranium-238 26.0 26.55 2.68 1.00 0.0626 pCi/Samr 102 82.122 0.42 

LCSD LCSD 

Tracer %Yield Qualifier Limits 

Uranium-232 81.5 30- 110 

TestAmerica St. Louis 
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QC Association Summary 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10333-1 
Project/Site: West Lake Landfill- Filters 

Rad 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-10333-1 WAA-01-AF-PS-20150128 Totai/NA Filter ExtChrom 

160-1 0333-2 WAA-02-AF-PS-20150128 Totai/NA Filter ExtChrom 

160-10333-3 WAA-03-AF-PS-20150128 Totai/NA Filter ExtChrom 

160-1 0333-4 WAA-04-AF-PS-20150128 Totai/NA Filter ExtChrom 

160-1 0333-5 WAA-05-AF-PS-20150128 Totai/NA Filter ExtChrom 

160-1 0333-6 WAA-00-AF-FB-20150128 Totai/NA Filter ExtChrom 

LCS 160-172903/2-A Lab Control Sample Totai/NA Filter ExtChrom 

LCSD 160-172903/3-A Lab Control Sample Dup Totai/NA Filter ExtChrom 

MB 160-172903/1-A Method Blank Totai/NA Filter ExtChrom 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-10333-1 WAA-01-AF-PS-20150128 Totai/NA Filter ExtChrom 

160-1 0333-2 WAA-02-AF-PS-20150128 Totai/NA Filter ExtChrom 

160-10333-3 WAA-03-AF-PS-20150128 Totai/NA Filter ExtChrom 

160-1 0333-4 WAA-04-AF-PS-20150128 Totai/NA Filter ExtChrom 

160-1 0333-5 WAA-05-AF-PS-20150128 Totai/NA Filter ExtChrom 

160-10333-6 WAA-00-AF-FB-20150128 Totai/NA Filter ExtChrom 

LCS 160-172904/2-A Lab Control Sample Totai/NA Filter ExtChrom 

LCSD 160-172904/3-A Lab Control Sample Dup Totai/NA Filter ExtChrom 

MB 160-172904/1-A Method Blank Totai/NA Filter ExtChrom 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-10333-1 WAA-01-AF-PS-20150128 Totai/NA Filter DPS-0 

160-1 0333-2 WAA-02-AF-PS-20150128 Totai/NA Filter DPS-0 

160-10333-3 WAA-03-AF-PS-20150128 Totai/NA Filter DPS-0 

160-1 0333-4 WAA-04-AF-PS-20150128 Totai/NA Filter DPS-0 

160-1 0333-5 WAA-05-AF-PS-20150128 Totai/NA Filter DPS-0 

160-1 0333-6 WAA-00-AF-FB-20150128 Totai/NA Filter DPS-0 

LCS 160-173444/2-A Lab Control Sample Totai/NA Filter DPS-0 

LCSD 160-173444/3-A Lab Control Sample Dup Totai/NA Filter DPS-0 

MB 160-173444/1-A Method Blank Totai/NA Filter DPS-0 

TestAmerica St. Louis 
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Tracer/Carrier Summary 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10333-1 
Project/Site: West Lake Landfill- Filters 

Method: 9315- Total 
Matrix: Filter Prep Type: Totai/NA 

Percent Yield (Acceptance Limits) 

Ba 

Lab Sample ID Client Sample ID (40-110) 

160-10333-1 WAA-01-AF-PS-20150128 104 

160-1 0333-2 WAA-02-AF-PS-20150128 105 

160-10333-3 WAA-03-AF-PS-20150128 104 

160-1 0333-4 WAA-04-AF-PS-20150128 104 

160-1 0333-5 WAA-05-AF-PS-20150128 102 

160-1 0333-6 WAA-00-AF-FB-20150128 104 

LCS 160-173444/2-A Lab Control Sample 101 

LCSD 160-173444/3-A Lab Control Sample Dup 99.1 

MB 160-173444/1-A Method Blank 98.5 

Tracer/Carrier Legend 

Ba- Ba Carrier 

Method: A-01-R-
Matrix: Filter Prep Type: Totai!NA 

Percent Yield (Acceptance Limits) 

Th-229 

Lab Sample ID Client Sample ID (30-110) 

160-10333-1 WAA-01-AF-PS-20150128 88.9 

160-1 0333-2 WAA-02-AF-PS-20150128 89.8 

160-10333-3 WAA-03-AF-PS-20150128 98.9 

160-1 0333-4 WAA-04-AF-PS-20150128 92.5 

160-1 0333-5 WAA-05-AF-PS-20150128 93.0 

160-1 0333-6 WAA-00-AF-FB-20150128 93.4 

LCS 160-172903/2-A Lab Control Sample 88.7 

LCSD 160-172903/3-A Lab Control Sample Dup 82.3 

MB 160-172903/1-A Method Blank 87.8 

Tracer/Carrier Legend 

Th-229 = Thorium-229 

Method: A-01-R-
Matrix: Filter Prep Type: Totai!NA 

Percent Yield (Acceptance Limits) 

U-232 

Lab Sample ID Client Sample ID (30-110) 

160-10333-1 WAA-01-AF-PS-20150128 85.0 

160-1 0333-2 WAA-02-AF-PS-20150128 92.2 

160-10333-3 WAA-03-AF-PS-20150128 95.6 

160-1 0333-4 WAA-04-AF-PS-20150128 90.0 

160-1 0333-5 WAA-05-AF-PS-20150128 92.0 

160-1 0333-6 WAA-00-AF-FB-20150128 91.3 

LCS 160-172904/2-A Lab Control Sample 80.6 

LCSD 160-172904/3-A Lab Control Sample Dup 81.5 

MB 160-172904/1-A Method Blank 86.8 

Tracer/Carrier Legend 

U-232 = Uranium-232 

TestAmerica St. Louis 
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Site: 

Laboratory: 

Data Reviewer: 

Review Date 

Sample Delivery Group (SDG): 

Sample Numbers: 

Matrix I Number of Samples: 

Tetra Tech, Inc. 
DATA VALIDATION REPORT 

LEVEL II 

West Lake Landfill Site, Bridgeton, Missouri 

TestAmerica Laboratories, Inc. (Earth City, Missouri) 

Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

March 12, 2015 

Jl0418 

WAA-01-AF-PS-20150204, WAA-02-AF-PS-20150204, WAA-03-
AF-PS-20150204, WAA-04-AF-PS-20150204, WAA-05-AF-PS-
20150204, and WAA-00-AF-FB-20150204 

5 Air Samples and 1 Field Blank 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document "Review of Data 
Packages from Subcontracted Laboratories" (February 2002) and the EPA and others document "Multi­
Agency Radiological Laboratory Analytical Protocols Manual" (July 2004) were used along with other 
criteria specified in the applicable methods. 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 
apparent from the summary data package. The following sections discuss any problems or deficiencies 
that were found, and data qualifications applied because of non-compliant QC. The data review was 
limited to the available field and laboratory QC information submitted with theproject-specific data 
package. 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 
assessed, and any qualifications made to the data accorded with those documents. 

12 March 2015 

Certified by Harry Ellis, Chemist Date 

103!9025140058.000 SDGJ10418 
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UJ 

R 

103!9025140058.000 

DATA VALIDATION QUALIFIERS 

The analyte was not detected above the reported sample quantitation limit. 

The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

The analyte was not detected above the reported sample quantitation limit, which is 
estimated. 

The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet QC criteria. Presence or absence of the analyte cannot be verified. 

2 SDGJ10418 
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DATA ASSESSMENT 

Sample delivery group (SDG) 110418 included five (5) environmental air (filter) samples and one (1) QC 
samples (a field blank). Samples were analyzed for gross alpha and beta radiation by EPA SW-846 
Method 9310 and for cesium-137 and other gamma-emitters by Department of Energy (DOE) Method 
Ga-O 1-R. They were also analyzed for total alpha-emitting radium by EPA SW -846 Method 9315 and for 
isotopic (alpha-emitting) thorium and radium by Department of Energy (DOE) Method A-01-R. The 
following summarizes the data validation that was performed. 

RADIOANALYTICAL ANALYSES 

I. Holding Time and Chain of Custody (COC) Requirements 

The samples were received by the laboratory and analyzed within the established holding time of6 
months from sample collection to analysis. No data were qualified. 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

MS/MSD analyses are not practical for air analyses. LCS and duplicate sample analysis provided 
adequate data on precision and accuracy. No qualifications were applied. 

III. Blanks 

The laboratory (method) blanks yielded no detectable activities and the field blank a low beta activity plus 
low activities for two (of three) thorium isotopes and one (of three) uranium isotopes. The other field 
samples yielded more than 5 times the field blank beta activity and either no detectable thorium and 
uranium activities or activities similar to the field blank ~ qualifications were applied. 

IV. Laboratory Control Sample (LCS) 

All percent recoveries from the LCS analyses were within established control limits. No qualifications 
were applied. 

V. Surrogates 

Some of these radioanalytical methods use a "carrier" or "tracer", whose recovery serves the same 
functions as surrogate recoveries. All carrier and tracer recoveries were within the l<boratory's QC 
limits. No qualifications were applied. 

VI. Comments 

Some detected activities were less than their reporting limits ("RL"). These extrapolations should be 
qualified as estimated (flagged "J"). 

VII. Overall Assessment of Data 

Overall data quality is acceptable, with no significant qualifications applied. All data are usable as 
qualified for their intended purposes. 

103!9025140058.000 3 SDGJ10418 
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TestAmerica St. Louis 
1 5 

Client Project/Site: West Lake Landfill - Filters 

311012015 3:59:56 PM 

(314 )298-8566 

This report has been "'"':m"'""'"v 
intended to be the legally binding "'"''"""''"'nr 

II 

Electronic signature is 
rraamo~1a1tV n;,nnwr!TrPn signature. 

Results relate only to the items tested and the sample(s) as received by the laboratory. 
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Client: Tetra Tech EM Inc. TestAmerica Job I D: 160-10418-1 
Project/Site: West Lake Landfill- Filters 
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Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10418-1 
Project/Site: West Lake Landfill- Filters 

Job ID: 160-10418-1 

Narrative 

CASE NARRATIVE 

Client: Tetra Tech EM Inc. 

Project: West Lake Landfill- Filters 

Report Number: 160-10418-1 

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples, 

the reporting limits are adjusted relative to the dilution required. 

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods. TestAmerica's operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below. 

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions 

to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory. 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below. 

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client." 

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client. 

RECEIPT 

The samples were received on 2/9/2015 11:10 AM; the samples arrived in good condition, properly preserved and, where required, on ice. 

The temperature of the cooler at receipt was 20.0° C. 

GROSS ALPHA AND GROSS BETA RADIOACTIVITY 

Samples WAA-01-AF-PS-20150204 (160-10418-1), WAA-02-AF-PS-20150204 (160-10418-2), WAA-03-AF-PS-20150204 (160-10418-3), 
WAA-04-AF-PS-20150204 (160-1 0418-4), WAA-05-AF-PS-20150204 (160-1 0418-5) and WAA-00-AF-FB-20150204 (160-1 0418-6) were 

analyzed for Gross Alpha and Gross Beta Radioactivity in accordance with SW846 9310. The samples were prepared and analyzed on 

02/10/2015. 

No additional analytical or quality issues were noted, other than those described in the Definitions/Glossary page. 

TOTAL ALPHA RADIUM (GFPC) 

Samples WAA-01-AF-PS-20150204 (160-10418-1), WAA-02-AF-PS-20150204 (160-10418-2), WAA-03-AF-PS-20150204 (160-10418-3), 

WAA-04-AF-PS-20150204 (160-1 0418-4), WAA-05-AF-PS-20150204 (160-1 0418-5) and WAA-00-AF-FB-20150204 (160-1 0418-6) were 

TestAmerica St. Louis 
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Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10418-1 

Project/Site: West Lake Landfill- Filters 

analyzed for Total Alpha Radium (GFPC) in accordance with SW- 846 Method 9315. The samples were prepared on 02/20/2015 and 

analyzed on 02/24/2015. 

Insufficient sample volume was available to perform a sample duplicate (DUP). The samples are filters that must be split between 

multiple analysis. A LCS/LCSD was used instead of a sample duplicate. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 

ISOTOPIC THORIUM (ALPHA SPECTROMETRY) 

Samples WAA-01-AF-PS-20150204 (160-10418-1), WAA-02-AF-PS-20150204 (160-10418-2), WAA-03-AF-PS-20150204 (160-10418-3), 

WAA-04-AF-PS-20150204 (160-1 0418-4), WAA-05-AF-PS-20150204 (160-1 0418-5) and WAA-00-AF-FB-20150204 (160-1 0418-6) were 

analyzed for Isotopic Thorium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 02/17/2015 and analyzed 

on 03/01/2015. 

Insufficient sample volume was available to perform a sample duplicate (DUP). The samples are filters that must be split between 

multiple analysis. A LCS/LCSD was used instead of a sample duplicate. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 

ISOTOPIC URANIUM (ALPHA SPECTROMETRY) 

Samples WAA-01-AF-PS-20150204 (160-10418-1), WAA-02-AF-PS-20150204 (160-10418-2), WAA-03-AF-PS-20150204 (160-10418-3), 

WAA-04-AF-PS-20150204 (160-1 0418-4), WAA-05-AF-PS-20150204 (160-1 0418-5) and WAA-00-AF-FB-20150204 (160-1 0418-6) were 
analyzed for Isotopic Uranium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 02/17/2015 and analyzed 

on 03/01/2015. 

Insufficient sample volume was available to perform a sample duplicate (DUP). The samples are filters that must be split between 

multiple analysis. A LCS/LCSD was used instead of a sample duplicate. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 

RADIUM-226 & OTHER GAMMA EMITTERS (GS) 

Samples WAA-01-AF-PS-20150204 (160-10418-1), WAA-02-AF-PS-20150204 (160-10418-2), WAA-03-AF-PS-20150204 (160-10418-3), 

WAA-04-AF-PS-20150204 (160-1 0418-4), WAA-05-AF-PS-20150204 (160-1 0418-5) and WAA-00-AF-FB-20150204 (160-1 0418-6) were 

analyzed for Radium-226 & Other Gamma Emitters (GS) in accordance with GA-01-R. The samples were prepared and analyzed on 

02/10/2015. 

No additional analytical or quality issues were noted, other than those described in the Definitions/Glossary page. 

TestAmerica St. Louis 
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TestAmerica St. Louis 
13715 Rider Trail North 

Chain of Custody Record TestAmerica 
THE LEAOER lN ENVlRON.MENTAL TESTING Earth City, MO 63045 

Client Contact Project Manager: Dave Kinroth Site Contact: Dave Kinroth Date:-2-9-15 COC No: 
!Tetra Tech, Inc. Tel/Fax: 314-517-6796 lab Contact: Mike Franks Carrier: NA 1 of 1 COCs 
j415 Oak street Analysis Turnaround Time Sampler: 
Kansas City, MO 64106 0 CALENDAR DAYS 0 WORKING DAYS For lab Use Only: 
(816) 412-1786 Phone -

I 
TAT if different from Below __ 20 __ z 0 Walk-in Client: 

(816) 816-410-1748 FAX 0 -- E E E 0.. 
Lab Sampling: 2weeks z >- ~ 

::> IJ... 
g :g ::> ::> S2-Project Name: West Lake Landfill Site 0 lweek ·g ·c: >- c ] 0. 0:: ~ 

.~ Site: Bridgeton, MO 0 - (f) (f) i!: ::;) 2days <U ~ Job I SDG No.: l :a a. E 0 0 
PO# 1105610 0 - <( E 0. ·o. 

I § lday (f) "' <( j "' :a ~ (!) 

~ 
'5 .::.ample (f) & "0 E o;: 

Sample Type e! .@ 
(!) 

~ 
o;: 0:: lO Sample (C=Comp, #of ~ 

0 lO 

~ ~ gj Sample Identification Date Time G=Grab) Matrix Cont i.i: :. gj gj . Sample Specific Notes: 

WAA-01-AF-PS-20150204 2/4/15 11:19 Filter Air 1 X X X X X X * 9315 Radium-226 (GFPC) 

WAA-02-AF-PS-20150204 2/4/15 10:15 Filter Air 1 X X X X X X contingent upon TAR results 

WAA-03-AF-P$-20150204 2/4/15 10:47 Filter Air 1 X X X X X X for all samples 

WAA-04-AF-PS-20150204 2/4/15 11:03 Filter Air 1 X X X X X X 

~ WAA-05-AF-P$-20150204 2/4/15 10:33 Filter Air 1 X X X X X X Iii :;:; 
WAA-00-AF-FB-20150204 2/4/15 NA Filter Air 1 X X X X X X 

~ () 
:::r 
m 

~ s· 
8. 
() 
l:: 

.~~ 

~~ Jrl~~ r~:;>15!im~ 
Possible Hazard Identification: Sample Disposal (A fee may be assessed if samples are retained longer than 1 m 
Are any samples from a listed EPA Hazardous Waste? Please List any EPA Waste Codes for the sample in the 
Comments Section if the lab is to dispose of the sample. 

I2]Non·Hazard []Rammable 0skln Irritant [)Poison B 0Unknown 0Retum to Client []Disposal by Lab []Archive for Months 

Speciallnstructions/QC Requirements & Comments: 

Custody Seals Intact: 0 Yes 0No Custody Seal No.: !Cooler Temp. ( C): Obs'd: Corr'd: Therm JD No.: 

Relinquished~~ ~~ C~ny: Datemme: R~_/)': ~-
Company: Dateffime: 

e+tu: I e:.c [,., '2../q/Js ! 1\D I _,/ 711 S!z_. 2-CJ~IS" 1/10 
~elinquished by: ·.__/ Company: Datemme: Re(;'eived by. Company: Date/Time: 

~ 
~elinquished by: Company: Date/Time: Received in Laboratory by: Company: Date/Time: 

~ -- -···-

Form No. CA-C-WI-002, Rev. 4.3, dated 12/05/2013 



Login Sample Receipt Checklist 

Client: Tetra Tech EM Inc. 

Login Number: 10418 

List Number: 1 

Creator: Clarke, Jill C 

Question 

Radioactivity wasn't checked or is </= background as measured by a survey 
meter. 

The cooler's custody seal, if present, is intact. 

Sample custody seals, if present, are intact. 

The cooler or samples do not appear to have been compromised or 
tampered with. 

Samples were received on ice. 

Cooler Temperature is acceptable. 

Cooler Temperature is recorded. 

COC is present. 

COC is filled out in ink and legible. 

COC is filled out with all pertinent information. 

Is the Field Sampler's name present on COC? 

There are no discrepancies between the containers received and the COC. 

Samples are received within Holding Time. 

Sample containers have legible labels. 

Containers are not broken or leaking. 

Sample collection date/times are provided. 

Appropriate sample containers are used. 

Sample bottles are completely filled. 

Sample Preservation Verified. 

There is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs 

Containers requiring zero headspace have no headspace or bubble is 
<6mm (1/4"). 

Multiphasic samples are not present. 

Samples do not require splitting or compositing. 

Residual Chlorine Checked. 

TestAmerica St. Louis 

Answer 

True 

N/A 

True 

True 

N/A 

True 

True 

True 

True 

True 

N/A 

True 

True 

True 

True 

True 

True 

True 

True 

True 

N/A 

True 

True 

N/A 

Job Number: 160-10418-1 

List Source: TestAmerica St. Louis 

Comment 

WLLFOIA4312- 015- 0156263 



Definitions/Glossary 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Qualifier 

u 

Glossary 

Abbreviation 

n 

%R 

CFL 

CNF 

DER 

Dil Fac 

DL, RA, RE, IN 

DLC 

MDA 

EDL 

MDC 

MDL 

ML 

NC 

ND 

POL 

QC 

RER 

RL 

RPD 

TEF 

TEO 

Qualifier Description 

Result is less than the sample detection limit. 

These commonly used abbreviations may or may not be present in this report. 

Listed under the "D" column to designate that the result is reported on a dry weight basis 

Percent Recovery 

Contains Free Liquid 

Contains no Free Liquid 

Duplicate error ratio (normalized absolute difference) 

Dilution Factor 

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample 

Decision level concentration 

Minimum detectable activity 

Estimated Detection Limit 

Minimum detectable concentration 

Method Detection Limit 

Minimum Level (Dioxin) 

Not Calculated 

Not detected at the reporting limit (or MDL or EDL if shown) 

Practical Quantitation Limit 

Quality Control 

Relative error ratio 

Reporting Limit or Requested Limit (Radiochemistry) 

Relative Percent Difference, a measure of the relative difference between two points 

Toxicity Equivalent Factor (Dioxin) 

Toxicity Equivalent Quotient (Dioxin) 

TestAmerica Job ID: 160-10418-1 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method 

9310 

9315 

A-01-R 

A-01-R 

GA-01-R 

Method Description 

Gross Alpha I Beta (GFPC) 

Total Apha Radium (GFPC) 

Isotopic Thorium (Alpha Spectrometry) 

Isotopic Uranium (Alpha Spectrometry) 

Cesium-137 & Other Gamma Emitters (GS) 

Protocol References: 

DOE= U.S. Department of Energy 

Method Summary 
TestAmerica Job ID: 160-10418-1 

Protocol 

SW846 

SW846 

DOE 

DOE 

DOE 

Laboratory 

TALSL 

TALSL 

TALSL 

TALSL 

TALSL 

SW846 ="Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates. 

Laboratory References: 

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Lab Sample ID 

160-10418-1 

160-10418-2 

160-10418-3 

160-10418-4 

160-10418-5 

160-10418-6 

Client Sample ID 

WAA-01-AF-PS-20150204 

WAA-02-AF-PS-20150204 

WAA-03-AF-PS-20150204 

WAA-04-AF-PS-20150204 

WAA-05-AF-PS-20150204 

WAA-00-AF-FB-20150204 

Sample Summary 

Matrix 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

TestAmerica Job ID: 160-10418-1 

Collected Received 

02/04/1511:19 02/09/1511:10 

02/04/15 10:15 02/09/1511:10 

02/04/15 10:47 02/09/1511:10 

02/04/15 11:03 02/09/1511:10 

02/04/15 10:33 02/09/1511:10 

02/04/15 00:00 02/09/1511:10 

TestAmerica St. Louis 
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Client Sample Results 
Client: Tetra Tech EM Inc 

TestAmerica Job ID 160~10418-1 ProjecUSite: West Lake Landfill - Filters 

Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+/-) (2a+l·) RL MDC Unit Prepared Analyzed DiiFac 0.446 ~0:262 0.267 10.0 0.311 pCi[Sample o2i1ohs~o8 33 02/10/15 1208 Gross Beta 12.8 1.00 1.63 10.0 0.383 pCi/Sample 02110115 08.33 02110115 12.06 

9315-
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+l-) RL MDC Unit Prepared Analyzed DiiFac 
~ ., ~"~ "~'"-""" ~~·~~-. ""-~-·MW~ 

----~~~~ 

pcits~a~mple 
Total Alpha Radium 0.167 0.365 0.645 02120/15 09 26 02124/15 17 48 

Carrier %Yield Qualifier Limits 
Prepared Analyzed Di/Fac ·--M··M-~~-

·om4ti517.:4a · 
Ba Carrier 103 

02!20115 09. 26 

Method: A-01-R -Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed DiiFac Thorium-228 0.355 0.200 0.202 1.00 pCi!Sample 02117115 08 50 03/01115 21:32 Thorium-230 0.312 0.159 0.161 0.135 pC1/Sample 02117115 08:50 03101115 21 32 Thonum-232 0.0636 0.0965 0.0966 0.167 pCi!Sample 02117115 08.50 03101115 21 '32 

Tracer %Yield Qualifier Limits Prepared Analyzed Di/Fac ''~~ ~-•' ~~A' Thonum-229 92.1 30- 110 02117115 08:50 03101115 21•32 

Method: A-01-R ·Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+l-) (2a+/-) Unit Prepared Analyzed DliFac Uranium-233/234 0.116 0.123 pCi/Sample o2iims o8 so 21:31 Uranlum-235!236 0.0476 0.0674 0.0675 pCi/Sample 02117115 08 50 03101/15 21 31 Uranium-238 0.0255 0.0734 0.0735 pCi/Sample 02117115 08 50 03/01115 21 31 

Tracer %Yield Qualifier Limits Prepared Analyzed Dil Fac uramum-232 90.5 3o~ 1ui 02117115 08 50 03101115 21 31 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters 
Count Total 

Uncert. Uncert. 
Analyte Resu1t Qualifier (2a+/.) (2a+/-) MDC Unit Prepared Analyzed Di!Fac Cesium·137 0,733 5.07 -5.07 9.47 pCi/Sample 02/10115 08 36 02/10115 1918 

Count Total 
Other Detected Uncert. Uncert. 
Radfonuclides Result Qualifier (2a+l-) (2a+l·) RL MDC Unit Prepared Analyzed Di/Fac Other Detected None pCi/Sample 02110115 08 36 02110115 19 18 Rad10nucllde 

TestAmenca St LoUis 
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Client Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID. 160-10418-1 
ProjecUSite West Lake Landfill Filters 

I Beta 
Count Total 

Uncert. Uncert 
Analyte Result Qualifier (2a+/-) (2a+/.) Rl MDC Unit Prepared Analyzed Oil Fac 
Gross Alpha 'Ci:205 0181 o.182 0.250 p(;iisampie o2i1o/1s o8 33 02/10/15 12 08 
Gross Beta 10,6 0.905 lAO 0 343 pCi/Sample 02/10115 08.33 02110115 12 08 

Method: 9315- Total Apha Radium 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+/-) (2a+/-l RL MDC Unit Prepared Analyzed DiiFac 
Totafft:fpha Raiillim "o:S26 pCi/Sampfe 09•26 02124115 17:48 

Carrier %Yield Qualifier Limits Prepared Analyzed 0//Fac 
Ba Carrier 103 40. 110 02120115 09.26 17 48 

Method: A-01-R- Thorium Spectrometry) 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 
Thorium-228 0.430 () 211 1.00 0.232 pCI/Sample 02/17/15 08 50 21 32 
Thorium-230 0.397 0.184 1.00 0.150 pCi/Sample 02/17/15 08 50 03101115 21 32 
Thorium-232 0.103 0.0923 1.00 0.102 pCi/Sample 02117/15 08:50 03/01115 21 32 

Tracer %Yield Qualifier Limits Prepared Analyzed Di/Fac ~~" ~""" "n"w ~" 

Thorium-229 30.110 021171150850 03101115 21.32 

Method: A-01-R- Uranium (Alpha Spectrometry} 
Count Total 

Uncert. Uncert. 
Anaiyte Result Qualifier (2a+l-) (2a+l-) RL MDC Unit Prepared Analyzed Oil Fac " ""~•'~""" " ~m' 

.~·· ~·~·' Uranium-2331234 0.0711 0.0891 0.0893 pCi/Sample 02117115 08:50 03/01115 21•31 1 
Uranium-2351236 0.00393 0.0548 0.0548 pCi/Sample 02/17115 08:50 03101115 21 31 
Uranium-238 0.0867 0.0861 0.0864 pCi/Sample 02117115 08 50 03/011152131 

Tracer %Yield Qualifier Limits Prepared Analyzed Di/Fac 
Uranium-232 91.3 30- 110 02117115 08.50 03101115 21.31 

Method: GA-01-R- Cesium-137 Other Gamma Emitters 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+/•) (2a+J.) RL MDC Unit Prepared Analyzed Oil Fac 
Cesium-137 -0.353 sae 111 pC1fSample 02{10/15 08:36 02(10/15 1918 

Count Total 
Other Detected Uncert. Uncert. 
Radionuc/ides Result Qualifier (2a+l-) (2a+l-} RL MDC Unit Prepared Analyzed Dil Fac 
Other Detected None pCiiSample 02110115 08 36 02110115 19. 18 
Radionucllde 

TestAmerica St Louis 
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Client Sample Results 
Client Tetra Tech EM Inc. 
Project/Site: West Lake Landfill - Filters 

Analyte 

Gross 

Gross Beta 

I Beta 

Result Qualifier 

0.368 

13.1 

Count 

Uncert. 

(2a+/-) 

0.241 

1.01 

Total 

Uncert. 

(2a+/-) 

0.244 

1.65 

Count Total 

Analyte 

fOiBLA.IP~ha Radillm-~ 

Carrier 

Ba Gamer 

Result Qualifier 

%Yield Qualifier 

108 

Uncert 

(2a+/.) 

Limits 

Method: A-01-R -Isotopic Thorium (Alpha Spectrometry) 
Count 

Uncert. 

Anaiyte 

Thorlum-228 

Thorium-230 

Thortum-232 

Tracer 

Thorium-229 

Analyte 

Uranium-233/234 

Uranium-2351236 

Uranium-238 

Tracer 

Uranium-232 

Result Qualifier 
-----·-~ 

0.453 

0.371 

0.0772 

%Yield Qualifier 

!12.6 

(2a+/-) 

0.166 

0.0857 

Limits 

30. 110 

Uranium (Alpha Spectrometry) 
Count 

Uncelt 

Result Qualifier (2a+l-) 

0.0141 

0.0968 

%Yield Qualifier 

!11 2 

0.0523 

0.0866 

Limits 

30- 110 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters 
Count 

Uncert. 

Analyte 

Ceslum-137 

Result Qualifier 

-2.64 

(2o+l-l 

18.4 

Uncert. 

(2a+/-) 

Total 

Uncert 

(2a+/-) 

0.206 

0.169 

0.0859 

Total 

Uncert 

(2a+l-) 

0.0696 

0.0523 

0.0870 

Total 

Uncert. 

(2a+l-) 

18.4 

Count Total 

Other Detected 

Radionuclides 

Be.-7 

Result Qualifier 

112 

Uncert. 

(2a+!-J 

51.3 

Uncert. 

(2a+I-J 

52.5 

RL 
10.0 

10 0 

RL 

RL 

RL 

1.00 

RL 

Page 12 of 22 

TestAmerica Job 10 160-10418-1 

MDC Unit 

0.296 pCt/Sample 

0.348 pCi/Sample 

Prepared 

02110/15 08 33 

02110115 08.33 

Analyzed 

02/101151208 

02/10115 12.08 

MDC Unit Prepared Analyzed 
""~U~UU" ~ ~H"'' 

0.602 pC1/Sample 02/20115 09 26 

Prepared 

om0/15 09:26 

Analyzed 

o2124iis-17 48 

MDC Unit Prepared Analyzed 

-o.197 pC!tSampte"'' 02!17115 oa:'So~ 03t01!15 21:,32 
0.0559 pCi/Sample 02117115 oa·so 03101115 21:32 

0.122 pCi/Sample 02117115 08 50 03101115 21 32 

MDC Unit 

pCiiSample 

pC!ISample 

0.0561 pCi/Sample 

MDC Unit 

15.3 i)cJisample 

Prepared 

02117115 08.·50 

Analyzed 

03101/15 21•32 

Prepared Analyzed 

02117115 OS 50 03101115 21 31 

02!17115 08.50 03/01115 21 31 

02117115 08:50 03101115 21 31 

Prepared 

0211 otis- 68 36 

Analyzed 

21.31 

Analyzed 

02110!15 19 20 

MDC Unit Prepared Analyzed 

48 9 pCiisample 02110115 08. 36 0211 o/15 19.20 

Oil Fac 

Oil Fac 

Di/Fac 

Di!Fac 

Dil Fac 

Oil Fac 

Dil Fac 

Dll Fac 

Dil Fac 

T estAmerica St. Lou1s 
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Client Sample Results 
Client· Tetra Tech EM Inc. 

TestAmerica Job ID 160-10418-1 ProJecUSite West Lake Landfill ~ Frlters 

I Beta 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed DiiFac Gross Alpha· ··a.269 0~219 0221 0 304 pCi!Sample 0211 oi1s 08 33 02110115 1208 Gross Beta 12.1 0.977 t56 10 0 0 391 pCi/Sample 02110/15 08 33 02110115 12 08 

Method: 9315 Total 
Count Total 

Uncert Uncert. 
Analyte Result MDC Unit Prepared Analyzed Oil Fac Total Alpha Radium 0 341 0.536 iicllsamliie ·a2i2ci71s·a9 26 

Carrier %Yield Qualifier Limits Prepared Analyzed Oil Fac Ba Carrier 103 ·4o·~-t1o 
02120115 09•26 02124/15 17.48 

Method: A-01-R- Thorium 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+/-) (2a+l-) Rl MDC Unit Prepared Analyzed Oil Fac ~-" " ·~·,.~·~-~,·----·· 

0211711So85o 
Thorlum-228 0.180 0.258 pCi/Sample 03/01/15 21 32 Thorium-230 0.152 1.00 0.0996 pCi/Sample 02/17115 08:50 03101!15 21 32 Thorium-232 0.0355 0.0666 0.125 pCi/Sample 02117/15 08:50 03/01/15 21 32 

Tracer %Yield Qualifier Limits Prepared Analyzed Di/Fac 
952 30. 110 02117115 08.50 03!01!15 

Method: A-01-R -Isotopic Uranium (Alpha 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+l-) (2a+/-l Rl MDC Unit Prepared Analyzed Oil Fac """'"""""""'~ Uranium-2331234 0.136 0.116 0.149 pCi/Sample 02/17/15 08'50 03101115 21:31 Uramum-235/236 -0.00962 0.0192 0.0193 0.128 pCi/Sample 02117/15 08 50 03101115 21 31 Uranlum.238 0.114 0.100 0.101 0.122 pCiiSample 02117115 08:50 03/01115 21 31 

Tracer %Yield Qualifier Limits Prepared Analyzed Di/Fac 89.7 30. 110 
'""' Uranium-232 

02117115 08 50 21'31 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac Cesium-137 -0 849 4.97 ''4:97 9.16 pC1/Samp1e 02!10115 08 02110115 19 

Count Total 
Other Detected Uncert. Uncert. 
Radio nuclides Result Qualifier (2a+l-) (2a+l-) Rl MDC Unit Prepared Analyzed D/1 Fac Other Detected None pCIISample 02110/15 08 36 02110115 19 20 Radionuclide 

TestAmerica St LoUis 
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Client Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job 10 160-10418-1 
Project/Site: West Lake Landfill - Filters 

Count Total 

Uncert. Uncert 

Analyte Result Qualifier (2a+l-l (2a+l·) RL MDC Unit Prepared Analyzed Oil Fac 
Gross Alpha 15:287 0.294 10.0 0.32~8 pCiJSample 02/iohs cia~ 33 02/10115 12:10 

Gross Beta 10.0 0.884 1.33 10.0 0 384 pCI/Sample 02/10/15 08.33 02/10/15 12:10 

9315- Total Radium (GFPC) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/-l (2a+l-) RL MDC Unit Prepared Analyzed Oil Fac 
~~- "~""'~~~--~ ,_ m~- -·~--Mm••~ 

pclisani'Pie ·· o2i2oli5o92s Total Alpha Radium 0.396 0.397 0.669 02124/15 17 48 

Carrier %Yield Qualifier Limits Prepared Analyzed Di/Fac 
Ba Carrier 105 02120115 09. 26 02124115 17 48 

Method: A-01-R -Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert 

Anaiyte Result Qualifier (2a+/-) (2a+/·) RL MDC Unit Prepared Analyzed DIIFac 
~~ ~·--·· ~·,-~~ 

Thorium-228 0.412 0.193 1.00 02/17/15 08'50 03/01115 21 32 

Thorium-230 0.306 0.152 0.154 1.00 0.100 pCi/Sample 02/17/15 08:50 03101115 21 32 

Thorium-232 0.0795 0.0827 0.0830 0.109 pCi/Sample 02117/15 08 50 03101/15 21 32 

Tracer %Yield Qualifier Limits Prepared Analyzed Di/Fac 

Thorium-229 92.8 30- 110 02117115 08.50 03101115 21 32 

Method: A-01-R -Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert 

Analyte Result Qualifier (2a+l·l (2a+l-) RL MDC Unit Prepared Analyzed Oil Fac 

Uranium-233/234 0.0442 0.0822 0 0823 pCi/Sample 02117/15 08.50 03101115 21 31 

Uranium-235/236 0.000 0,0197 0.0197 pCiiSample 02117115 08 50 03101115 21 31 

Uranium-238 0.0978 0.0954 0 0957 pCi!Sample 02117115 08:50 03101/15 21:31 

Tracer %Yield Qualifier Limits Prepared Analyzed Di/Fac 

Uranium-232 90.3 io~ 11o 02117115 08 50 03101115 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l·) (2a+l·) RL MDC Unit Prepared Analyzed DiiFac 

0.108 5 92 5 92 13 3 pCiisample 02110115 08 36 02110115 19 21 

Count Total 

Other Detected Uncert. Uncert. 

Radionuc/ides Result Qualifier (2a+l·} (2u+l·) RL MDC Unit Prepared Analyzed Dil Fac 

Be·7 43.1 44 5 34 2 pCiiSample 02110115 08 36 02110!15 19 21 

TestAmenca St louis 
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Client Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID 160-10418-1 
ProJect/Site: West Lake Landfill • Filters 

Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/·) (2a+/-) RL MDC Unit Prepared Analyzed DiiFac 

Gross A.ipha 
-~···-~·"=~ -·~~~ 

~0.356 pci/sample ~ 0.118 0.202 0 202 02110115 08 33 02/10115 12 10 

Gross Beta 1.50 0.397 0.424 0.407 pC1/Sample 02110115 08:33 02110115 12 10 

9315- Total Radium 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/·) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac -------- -··-----~ 

pCi!Sample 0212oi1s~o9 ·26 0.186 0.281 0.282 0.482 1748 

Carrier %Yield Qualifier Limits Prepared Analyzed Di/Fac 

sa carrier 106 40- 110 omo/15 o9:26 02124/15 1748 

Method: A-01-R • Thorium 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l·) (2a+l-) RL MDC Unit Prepared Analyzed Oil Fac 
-· ~~"'~~M~<• • - <•~~·~ 

Thorium-228 0.314 0.190 1.00 0~236 02117115 08 50 03/01115 21 32 

Thorium-230 0.356 0.168 0.170 1.00 0.122 pCi/Sample 02117/15 08 50 03/011152132 

Thorium-232 0,0331 0.0753 0.0753 0.149 pCifSample 02117/15 08.50 03101115 21 32 

Tracer %Yield Qualifier Limits Prepared Analyzed DiiFac 

Thonum-229 30- 110 02117115 08.50 03101115 21'32 

Method: A~01-R -Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l-) (2a+l-) RL MDC Unit Prepared Analyzed Oil Fac 

Uranium-2331234 0.144 0.109 1.00 0.105 pCi/Sample 02117115 08 50 03101115 21 

Uranium-235/236 -0.00986 0~0191 0.0197 0.131 pCi/Sample 02/17115 08 50 03/01115 21 31 

Uranlum-238 0.0380 0.0537 0.0538 0.0569 pCi/Sample 02/17115 08:50 03/01115 21 31 

Tracer %Yield Qualifier Limits Prepared Analyzed Di/Fac 

Uranium-232 88.6 30- 110 02117115 08. 50 03!01115 21:31 

Method: GA-!l1·R Ceslum-137 & Other Gamma Emitters 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) MDC Unit Prepared Analyzed Oil Fac 

Ces!um-137 1.84 4.61 4 62 8.16 pCiiSample 02/10115 08 36 0211 Oft 5 20 21 

Count Total 

Other Detected Uncert. Uncert. 

Radionuclldes Result Qualifier (2a+l·) (2a+l·) R.I.. MDC Unit Prepared Analyzed Di/Fac 

Other Detected None pCVSampie 02110115 08 36 02110115 20 21 

Radtonuc/ide 

TestAmenca St Louis 
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QC Sample Results 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method: 9310- Gross Alpha I Beta (GFPC) 

Analyte 

Gross Alpha 

Gross Beta 

Analyte 

Gross Alpha 

Analyte 

Gross Beta 

Analyte 

MB 

Result 

0.3496 

0.2898 

Sample Sample 

Result Qual 

MB 

Qualifier 

u 
u 

Spike 

Added 

5.37 

Spike 

Added 

17.9 

Gross Alpha 

Gross Beta 

0.446 ----

12.8 

Method: 9315- Total 

MB MB 

Analyte Result Qualifier 

Total Alpha Radium 0.09938 u 

MB MB 

Carrier %Yield Qualifier 

Ba Carrier 96.8 

Count Total 

Uncert. Uncert. 

(2a+/-) (2a+/-) RL 

0.262 0.265 10.0 

0.245 0.247 10.0 

Total 

LCS LCS Uncert. 

Result Qual (2a+/-) 

5.158 0.972 

Total 

LCSB LCSB Uncert. 

Result Qual (2a+/-) 

14.93 1.84 

Total 

DU DU Uncert. 

Result Qual (2a+/-) 

0.3396 0.246 

14.23 1.77 

Count Total 

Uncert. Uncert. 

(2a+/-) (2a+/-) RL 

0.136 0.136 1.00 

Limits 

40.110 

TestAmerica Job ID: 160-10418-1 

MDC Unit Prepared Analyzed Oil Fac 

0.353 pCi/Sample 02/10/15 08:33 02/10/15 12:08 

0.378 pCi/Sample 02/10/15 08:33 02/10/15 12:08 

%Rec. 

RL MDC Unit %Rec Limits 
-- --

10.0 0.329 pCi/Samr 96 75.125 

%Rec. 

RL MDC Unit %Rec Limits 
-- --

10.0 0.295 pCi/Samr 84 75.125 

RER 

RL MDC Unit RER Limit 

10.0 0.328 pCi/Samr 0.21 

10.0 0.384 pCi/Samr 0.42 

MDC Unit Prepared Analyzed Oil Fac 

0.228 pCi/Sample 02/20/15 09:26 03/05/15 17:58 

Prepared Analyzed Di/Fac 

02120115 09:26 03105115 17:58 
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QC Sample Results 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method: 9315- Total Apha Radium (GFPC) (Continued) 

Analyte 

Total Alpha 

Radium 

Carrier 

Ba Carrier 

Analyte 

Total Alpha 

Radium 

Carrier 

Ba Carrier 

LCS LCS 

%Yield Qualifier 

98.8 

LCSD LCSD 

%Yield Qualifier 

96.5 

Spike LCS LCS 

Added Result Qual 

45.0 42.32 

Limits 

40- 110 

Spike LCSD LCSD 

Added Result Qual 

45.0 46.63 

Limits 

40- 110 

Method: A-01-R- Isotopic Thorium (Alpha Spectrometry) 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) 

Thorium-228 0.2416 u 0.182 0.183 

Thorium-230 0.04982 u 0.0961 0.0962 

Thorium-232 0.04951 u 0.0830 0.0831 

MB MB 

Tracer %Yield Qualifier Limits 

Thorium-229 91.1 30-110 

Spike LCS LCS 

Analyte Added Result Qual 

Thorium-230 16.1 16.10 

LCS LCS 

Tracer %Yield Qualifier Limits 

Thorium-229 87.5 30- 110 

Total 

Uncert. 

(2a+/-) 

4.46 

Total 

Uncert. 

(2a+/-) 

4.87 

RL 

1.00 

1.00 

1.00 

Total 

Uncert. 

(2a+/-) 

1.77 

RL 

1.00 

RL 

1.00 

MDC 

0.254 

0.179 

0.149 

RL 

1.00 

TestAmerica Job ID: 160-10418-1 

MDC Unit %Rec 

----:o:-c.6:-:5;-;:;7 pCi!Samr 94 

MDC Unit %Rec 

----:0""""'.7'"""4""'"3 pCi!Samr 104 

Unit Prepared 

pCi/Sample 02/17/15 08:50 

pCi/Sample 02/17/15 08:50 

pCi/Sample 02/17/15 08:50 

Prepared 

02117115 08:50 

MDC Unit %Rec 

----:oc--.1'""'3"""2 pCi!Samr 100 

%Rec. 

Limits 

65 _150 

%Rec. RER 

Limits RER Limit 

65-150 0.46 

Analyzed 

03/01/15 21:32 

03/01/15 21:32 

03/01/15 21:32 

Analyzed 

03101115 21:32 

%Rec. 

Limits 

81 -118 

Oil Fac 

Di/Fac 

TestAmerica St. Louis 
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QC Sample Results 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method: A-01-R- Isotopic Thorium (Alpha Spectrometry) (Continued) 

Spike LCSD LCSD 

Analyte Added Result Qual 

Thorium-230 16.1 17.03 

LCSD LCSD 

Tracer %Yield Qualifier Limits 

Thorium-229 88.2 30- 110 

Method: A-01-R- Isotopic Uranium (Alpha Spectrometry) 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) 

Uranium-233/234 -0.01108 u 0.0923 0.0923 

Uranium-235/236 0.01379 u 0.0512 0.0512 

Uranium-238 0.05370 u 0.112 0.112 

MB MB 
Tracer %Yield Qualifier Limits 

Uranium-232 89.2 30.110 

Spike LCS LCS 

Analyte Added Result Qual 

Uranium-233/23 25.5 24.81 

4 
Uranium-238 26.0 25.75 

LCS LCS 

Tracer %Yield Qualifier Limits 

Uranium-232 82.3 30- 110 

Spike LCSD LCSD 

Analyte Added Result Qual 

Uranium-233/23 25.5 24.94 

4 
Uranium-238 26.0 26.66 

LCSD LCSD 

Tracer %Yield Qualifier Limits 

Uranium-232 86.3 30- 110 

Total 

Uncert. 

(2a+/-) 

1.83 

RL 

1.00 

1.00 

1.00 

Total 

Uncert. 

(2a+/-) 

2.52 

2.60 

Total 

Uncert. 

(2a+/-) 

2.55 

2.69 

RL 

1.00 

MDC 

0.216 

0.131 

0.208 

RL 

1.00 

1.00 

RL 

1.00 

1.00 

TestAmerica Job ID: 160-10418-1 

%Rec. RER 

MDC Unit %Rec Limits RER Limit 

-----::o'"""".1'""5c::-6 pCi/Samr 106 81_118 0.26 

Unit Prepared Analyzed Oil Fac 

pCi/Sample 02/17/15 08:50 03/01/15 21:31 

pCi/Sample 02/17/15 08:50 03/01/15 21:31 

pCi/Sample 02/17/15 08:50 03/01/15 21:31 

Prepared Analyzed Di/Fac 

02117115 08:50 03101115 21:31 

%Rec. 

MDC Unit %Rec Limits 
-- --

0.196 pCi/Samr 97 84 _120 

0.174 pCi/Samr 99 82-122 

%Rec. RER 

MDC Unit %Rec Limits RER Limit 

0.230 pCi/Samr 98 84 _120 0.02 

0.202 pCi/Samr 102 82 _122 0.17 

TestAmerica St. Louis 
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QC Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10418-1 
Project/Site: West Lake Landfill- Filters 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters (GS) 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 

Cesium-137 0.0000 u 2.91 2.91 20.0 9.47 pCi/Sample 02/10/15 08:36 02/10/15 19:17 

Count Total 

Other Detected MB MB Uncert. Uncert. 

Radionuclides Result Qualifier (2a+!-) (2a+!-) RL MDC Unit Prepared Analyzed Di/Fac 

Other Detected None pCi!Sample 02110115 08:36 02110115 19:17 

Radionuclide 

Total 

Spike LCS LCS Uncert. %Rec. 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits 
-----

Americium-241 32000 30370 3160 119 pCi!Samr 95 87.116 

Cesium-137 11100 10710 1120 20.0 65.3 pCi!Samr 97 87.120 

Cobalt-60 11700 11090 1120 54.7 pCi!Samr 95 87.115 

Total 

Sample Sample DU DU Uncert. RER 

Analyte Result Qual Result Qual (2a+/-) RL MDC Unit RER Limit 

Cesium-137 0.733 u -1.587 u 5.19 20.0 9.19 pCi!Samr 0.23 

Total 

Other Detected Sample Sample DU DU Uncert. RER 

Radionuclides Result Qual Result Qual (2a+!-) RL MDC Unit RER Limit 

Other Detected None None pCiiSam~ 

Radionuclide 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Rad 

Lab Sample ID 

160-10418-1 

160-10418-1 DU 

160-10418-2 

160-10418-3 

160-10418-4 

160-10418-5 

160-10418-6 

LCS 160-173023/2-A 

LCSB 160-173023/3-A 

MB 160-173023/1-A 

Lab Sample ID 

160-10418-1 

160-10418-1 DU 

160-10418-2 

160-10418-3 

160-10418-4 

160-10418-5 

160-10418-6 

LCS 160-173024/2-A 

MB 160-173024/1-A 

Lab Sample ID 

160-10418-1 

160-10418-2 

160-10418-3 

160-10418-4 

160-10418-5 

160-10418-6 

LCS 160-174391/2-A 

LCSD 160-174391/3-A 

MB 160-174391/1-A 

Lab Sample ID 

160-10418-1 

160-10418-2 

160-10418-3 

160-10418-4 

160-10418-5 

160-10418-6 

LCS 160-174392/2-A 

LCSD 160-174392/3-A 

MB 160-174392/1-A 

Lab Sample ID 

160-10418-1 

160-10418-2 

Client Sample ID 

WAA-01-AF-PS-20150204 

WAA-01-AF-PS-20150204 

WAA-02-AF-PS-20150204 

WAA-03-AF-PS-20150204 

WAA-04-AF-PS-20150204 

WAA-05-AF-PS-20150204 

WAA-00-AF-FB-20150204 

Lab Control Sample 

Lab Control Sample 

Method Blank 

Client Sample ID 

WAA-01-AF-PS-20150204 

WAA-01-AF-PS-20150204 

WAA-02-AF-PS-20150204 

WAA-03-AF-PS-20150204 

WAA-04-AF-PS-20150204 

WAA-05-AF-PS-20150204 

WAA-00-AF-FB-20150204 

Lab Control Sample 

Method Blank 

Client Sample ID 

WAA-01-AF-PS-20150204 

WAA-02-AF-PS-20150204 

WAA-03-AF-PS-20150204 

WAA-04-AF-PS-20150204 

WAA-05-AF-PS-20150204 

WAA-00-AF-FB-20150204 

Lab Control Sample 

Lab Control Sample Dup 

Method Blank 

Client Sample ID 

WAA-01-AF-PS-20150204 

WAA-02-AF-PS-20150204 

WAA-03-AF-PS-20150204 

WAA-04-AF-PS-20150204 

WAA-05-AF-PS-20150204 

WAA-00-AF-FB-20150204 

Lab Control Sample 

Lab Control Sample Dup 

Method Blank 

Client Sample ID 

WAA-01-AF-PS-20150204 

WAA-02-AF-PS-20150204 

QC Association Summary 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Prep Type 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Totai/NA 

Prep Type 

Totai/NA 

Totai/NA 

Matrix 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

Matrix 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

Matrix 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

Matrix 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

Matrix 

Filter 

Filter 

TestAmerica Job ID: 160-10418-1 

Method 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

Method 

None 

None 

None 

None 

None 

None 

None 

None 

None 

Method 

ExtChrom 

ExtChrom 

ExtChrom 

ExtChrom 

ExtChrom 

ExtChrom 

ExtChrom 

ExtChrom 

ExtChrom 

Method 

ExtChrom 

ExtChrom 

ExtChrom 

ExtChrom 

ExtChrom 

ExtChrom 

ExtChrom 

ExtChrom 

ExtChrom 

Method 

DPS-0 

DPS-0 

Prep Batch 

Prep Batch 

Prep Batch 

Prep Batch 

Prep Batch 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Rad (Continued) 

Lab Sample ID 

160-10418-3 

160-10418-4 

160-10418-5 

160-10418-6 

LCS 160-174943/2-A 

LCSD 160-174943/3-A 

MB 160-174943/1-A 

Client Sample ID 

WAA-03-AF-PS-20150204 

WAA-04-AF-PS-20150204 

WAA-05-AF-PS-20150204 

WAA-00-AF-FB-20150204 

Lab Control Sample 

Lab Control Sample Dup 

Method Blank 

QC Association Summary 
TestAmerica Job ID: 160-10418-1 

Prep Type Matrix Method Prep Batch 

Totai/NA Filter DPS-0 

Totai/NA Filter DPS-0 

Totai/NA Filter DPS-0 

Totai/NA Filter DPS-0 

Totai/NA Filter DPS-0 

Totai/NA Filter DPS-0 

Totai/NA Filter DPS-0 

TestAmerica St. Louis 
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Tracer/Carrier Summary 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10418-1 
Project/Site: West Lake Landfill- Filters 

Method: 9315- Total 
Matrix: Filter Prep Type: Totai/NA 

Percent Yield (Acceptance Limits) 

Ba 

Lab Sample ID Client Sample ID (40-110) 

160-10418-1 WAA-01-AF-PS-20150204 103 

160-10418-2 WAA-02-AF-PS-20150204 103 

160-10418-3 WAA-03-AF-PS-20150204 108 

160-10418-4 WAA-04-AF-PS-20150204 103 

160-10418-5 WAA-05-AF-PS-20150204 105 

160-10418-6 WAA-00-AF-FB-20150204 106 

LCS 160-174943/2-A Lab Control Sample 98.8 

LCSD 160-174943/3-A Lab Control Sample Dup 96.5 

MB 160-174943/1-A Method Blank 96.8 

Tracer/Carrier Legend 

Ba- Ba Carrier 

Method: A-01-R-
Matrix: Filter Prep Type: Totai!NA 

Percent Yield (Acceptance Limits) 

Th-229 

Lab Sample ID Client Sample ID (30-110) 

160-10418-1 WAA-01-AF-PS-20150204 92.1 

160-10418-2 WAA-02-AF-PS-20150204 93.9 

160-10418-3 WAA-03-AF-PS-20150204 92.6 

160-10418-4 WAA-04-AF-PS-20150204 95.2 

160-10418-5 WAA-05-AF-PS-20150204 92.8 

160-10418-6 WAA-00-AF-FB-20150204 92.0 

LCS 160-174391/2-A Lab Control Sample 87.5 

LCSD 160-174391/3-A Lab Control Sample Dup 88.2 

MB 160-174391/1-A Method Blank 91.1 

Tracer/Carrier Legend 

Th-229 = Thorium-229 

Method: A-01-R-
Matrix: Filter Prep Type: Totai!NA 

Percent Yield (Acceptance Limits) 

U-232 

Lab Sample ID Client Sample ID (30-110) 

160-10418-1 WAA-01-AF-PS-20150204 90.5 

160-10418-2 WAA-02-AF-PS-20150204 91.3 

160-10418-3 WAA-03-AF-PS-20150204 91.2 

160-10418-4 WAA-04-AF-PS-20150204 89.7 

160-10418-5 WAA-05-AF-PS-20150204 90.3 

160-10418-6 WAA-00-AF-FB-20150204 88.6 

LCS 160-174392/2-A Lab Control Sample 82.3 

LCSD 160-174392/3-A Lab Control Sample Dup 86.3 

MB 160-174392/1-A Method Blank 89.2 

Tracer/Carrier Legend 

U-232 = Uranium-232 

TestAmerica St. Louis 
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Site: 

Laboratory: 

Data Reviewer: 

Review Date 

Sample Delivery Group (SDG): 

Sample Numbers: 

Matrix I Number of Samples: 

Tetra Tech, Inc. 
DATA VALIDATION REPORT 

LEVEL II 

West Lake Landfill Site, Bridgeton, Missouri 

TestAmerica Laboratories, Inc. (Earth City, Missouri) 

Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

March 11, 2015 

Jl0545 

WAA-01-AF-PS-20150211, WAA-02-AF-PS-20150211, WAA-03-
AF-PS-20150211, WAA-04-AF-PS-20150211, WAA-05-AF-PS-
20150211, and W AA-00-AF-FB-20150211 

5 Air Samples and 1 Field Blank 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document "Review of Data 
Packages from Subcontracted Laboratories" (February 2002) and the EPA and others document "Multi­
Agency Radiological Laboratory Analytical Protocols Manual" (July 2004) were used along with other 
criteria specified in the applicable methods. 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 
apparent from the summary data package. The following sections discuss any problems or deficiencies 
that were found, and data qualifications applied because of non-compliant QC. The data review was 
limited to the available field and laboratory QC information submitted with theproject-specific data 
package. 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 
assessed, and any qualifications made to the data accorded with those documents. 

ll March 2015 

Certified by Harry Ellis, Chemist Date 

103!9025140058.000 SDGJ10545 
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u 

J 

UJ 

R 

103!9025140058.000 

DATA VALIDATION QUALIFIERS 

The analyte was not detected above the reported sample quantitation limit. 

The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

The analyte was not detected above the reported sample quantitation limit, which is 
estimated. 

The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet QC criteria. Presence or absence of the analyte cannot be verified. 

2 SDGJ10545 
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DATA ASSESSMENT 

Sample delivery group (SDG) 110545 included five (5) environmental air (filter) samples and one (1) QC 
samples (a field blank). Samples were analyzed for gross alpha and beta radiation by EPA SW-846 
Method 9310 and for cesium-137 and other gamma-emitters by Department of Energy (DOE) Method 
Ga-01-R. The following summarizes the data validation that was performed. 

RADIOANALYTICAL ANALYSES 

I. Holding Time and Chain of Custody (COC) Requirements 

The samples were received by the laboratory and analyzed within the established holding time of6 
months from sample collection to analysis. No data were qualified. 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

MS/MSD analyses are not practical for air analyses. LCS and duplicate sample analysis provided 
adequate data on precision and accuracy. No qualifications were applied. 

III. Blanks 

The laboratory (method) blank yielded no detectable activities and the field blank a low beta activity. 
The other field samples yielded more than 10 times the field blank beta activity, so no qualifications were 
applied. 

IV. Laboratory Control Sample (LCS) 

All percent recoveries from the LCS analyses were within established control limits. No qualifications 
were applied. 

V. Surrogates 

Surrogates are not used in these radioanalytical methods. 

VI. Comments 

Some detected activities were less than their reporting limits ("RL"). These extrapolations should be 
qualified as estimated (flagged "J"). 

VII. Overall Assessment of Data 

Overall data quality is acceptable, with no significant qualifications applied. All data are usable as 
qualified for their intended purposes. 

103!9025140058.000 3 SDGJ10545 
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TestAmerica St. Louis 
1 5 

Client Project/Site: West Lake Landfill - Filters 

212612015 3:58:01 PM 

(314 )298-8566 

This report has been "'"':m"'""'"v 
intended to be the legally binding "'"''"""''"'nr 

II 

Electronic signature is 
rraamo~1a1tV n;,nnwr!TrPn signature. 

Results relate only to the items tested and the sample(s) as received by the laboratory. 
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Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10545-2 
Project/Site: West Lake Landfill- Filters 
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Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10545-2 
Project/Site: West Lake Landfill- Filters 

Job ID: 160-10545-2 

Narrative 

CASE NARRATIVE 

Client: Tetra Tech EM Inc. 

Project: West Lake Landfill- Filters 

Report Number: 160-10545-2 

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples, 

the reporting limits are adjusted relative to the dilution required. 

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods. TestAmerica's operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below. 

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions 

to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory. 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below. 

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client." 

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client. 

RECEIPT 

The samples were received on 02/19/2015; the samples arrived in good condition, properly preserved. The temperature of the cooler at 

receipt was 18.0° C. 

GROSS ALPHA AND GROSS BETA RADIOACTIVITY 

Samples WAA-01-AF-PS-20150211 (160-1 0545-1 ), WAA-02-AF-PS-20150211 (160-10545-2), WAA-03-AF-PS-20150211 (160-10545-3), 
WAA-04-AF-PS-20150211 (160-10545-4), WAA-05-AF-PS-20150211 (160-10545-5) and WAA-00-AF-FB-20150211 (160-10545-6) were 

analyzed for Gross Alpha and Gross Beta Radioactivity in accordance with SW846 9310. The samples were prepared on 02/23/2015 and 

analyzed on 02/24/2015. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 

RADIUM-226 & OTHER GAMMA EMITTERS (GS) 

Samples WAA-01-AF-PS-20150211 (160-1 0545-1 ), WAA-02-AF-PS-20150211 (160-10545-2), WAA-03-AF-PS-20150211 (160-10545-3), 

WAA-04-AF-PS-20150211 (160-10545-4), WAA-05-AF-PS-20150211 (160-10545-5) and WAA-00-AF-FB-20150211 (160-10545-6) were 

TestAmerica St. Louis 
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Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10545-2 

Project/Site: West Lake Landfill- Filters 

analyzed for Radium-226 & Other Gamma Emitters (GS) in accordance with GA-01-R. The samples were prepared and analyzed on 
02/23/2015. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 

TestAmerica St. Louis 
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TestAmerica St. Louis 
13715 Rider Trail North 

Earth City, MO 63045 
phone 314.298.8566 fax 

Client Co~tact 
Tetra Tech, Inc. 
415 Oak Street I 

Kansas City, MO 64166 ' 

(816) 412-1786 !?hone 
(816) 816-410-1748 FAX. 
Project Name: West Lake Landfill ~tte 
Site: Bridgeton, MO 
PO# 1105610 I 

' 

I 

Sample Identification 

WM-01-AF-PS-20150211 
I 

WAA-02-AF-PS-20150211 

WAA-03-AF-Ps-20150211 
I 

WAA-04-AF-PS-20150211 
I 

WAA-05-AF-PS--20150211 
' 

WM-00-AF-FB-2015021 1 

I 

' 

I 

Chain of Custody Record 

Regulatory Program: []ow [JNPDES []RCRA OOtller: 

Project Manager: Dave Kinroth Site Contact: Dave Kinroth 
Tel/Fax: 314-517-5798 Lab Contact: Mike Franks 

Analysis Turnaround Time 
D CALENDAR DAYS 0 WORKING DAYS -TAT ifdifferentfrom Below __ 20 __ z 0 

D - E E E a.. 
2weeks z >-

* 
::> lL 

g '5 ::> :::> 
~ D lweek "' ·g '2 >- 0 ~ 0. 0:: !!! 
~ D Cll (f) 

"' 
{3. :::J 2days .. 

Q. :2: 0. E .<= 0 0 
<( E c. 

I c.. E D 1 day e (f) "' 
<( 

~ 
::J .. ;;; :8 C9 

~ 
'5 ;:,ample Cll &. ... E 2 o;: Type C9 or or Sample ! .g ~ 
1.0 Sample (C=Comp. #of Jg 0 1.0 5 5 ffi ffi ffi Date Time G=Grabl Matrix Cont ii: ~ < < . 

2/11/15 11:14 Filter Air 1 X X X X X X 

2/11/15 10:14 Filter Air 1 X X X X X X 

2/11/15 10:44 Filter Air 1 X X X X X X 

2/11/15 10:58 Filter Air 1 X X X X X X 

2/11/15 10:30 Filter Air 1 X X X X X X 

2/11/15 NA Filter Air 1 X X X X X X 

TestAmerica 
THE LEADER tN ENVfRONMENTAL TE'STfNG 

TestAmerica Laboratories, Inc. 
Date: 2-16-15 COC No: 

Carrier: NA 1 of 1 COCs 
Sampler: 

For Lab Use Only: 
Walk-in Client: I 
Lab Sampling: I 

Job 1 SDG No.: 

Sample Specific Notes: 

* 9315 Radium-226 (GFPC) 

contingent upon TAR results I 
for all samples 

I 
I 

I 

! 

\\\\\\\\\\\\~\\~~\\\\\\~\\l\\ ~1\i\\\\\\ ~~\ 
160-1 0545 Chain of Custody 

--

I 
~~~I\II~~(,~i~fc2';E~~!::~:~;;%ii;~~;.;{~~Q~~~~ '''l:i''i~iJ•;;~::;. ;;''1 ;,:,;~:ti~ t >t; it~/~.~{. •;;~. ·;,;· c;,<j< (i)'')\ !J~;:.!) ~:~'![~·'!'~'; ,, .... F~; ?'ijc• r;lc',i'; '' "···, •. _;··c:zt'::·i't: '':''.:i.?•~~,;;;;;·::'r•· i''· .'; .. : ;'''I Possible Hazard Identification: I Sample Disposal (A fee may be assessed if samples are retained longer than 1 month) Are any samples from a listed EPA Hazardous Waste? Please List any EPA Waste Codes for the sample in the 
Comments Section if the lab is to di~pose of the sample. 

[;!!Non-Hazard []Rammabl~ []skin Irritant OJ>oisonB Ounknown []Return to Client [loisposal by Lab [Jtlrchive for Months 

Special lnstructionsfQC Require~ents & Comments: 
' 

I 

Custody Seals Intact: 0 Yes 0No Custody Seal No.: fCoolerTemp. (C); Obs'd: Corr'd; Therm ID No.: 
Relinquished b~ · , 

~~"'-- ~pany: -r; Date/Time: Re;e~ C~any: Da~/1: ~~v~ \ -e:-hr (;, d~' c V\ ?..h0./15 dr?·t fk 2- f'l I :J r#ru 
~ Relinquished by: - Company: Date/Time: Received bY\_. Company: Date/Time: 
~ 
~ Relinquished by: Company: Date/Time: 

I Received in Laboratory by: Company: Date/Time: 

' ---- ----

Form No .. CA-C-WI-002, Rev. 4.3, dated 12/0512013 



Login Sample Receipt Checklist 

Client: Tetra Tech EM Inc. 

Login Number: 10545 

List Number: 1 

Creator: Daniels, Brian J 

Question 

Radioactivity wasn't checked or is </= background as measured by a survey 
meter. 

The cooler's custody seal, if present, is intact. 

Sample custody seals, if present, are intact. 

The cooler or samples do not appear to have been compromised or 
tampered with. 

Samples were received on ice. 

Cooler Temperature is acceptable. 

Cooler Temperature is recorded. 

COC is present. 

COC is filled out in ink and legible. 

COC is filled out with all pertinent information. 

Is the Field Sampler's name present on COC? 

There are no discrepancies between the containers received and the COC. 

Samples are received within Holding Time. 

Sample containers have legible labels. 

Containers are not broken or leaking. 

Sample collection date/times are provided. 

Appropriate sample containers are used. 

Sample bottles are completely filled. 

Sample Preservation Verified. 

There is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs 

Containers requiring zero headspace have no headspace or bubble is 
<6mm (1/4"). 

Multiphasic samples are not present. 

Samples do not require splitting or compositing. 

Residual Chlorine Checked. 

TestAmerica St. Louis 

Answer 

True 

N/A 

True 

True 

N/A 

True 

True 

True 

True 

True 

N/A 

True 

True 

True 

True 

True 

True 

True 

True 

True 

N/A 

True 

True 

N/A 

Job Number: 160-10545-2 

List Source: TestAmerica St. Louis 

Comment 
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Definitions/Glossary 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Qualifier 

u 

Glossary 

Abbreviation 

n 

%R 

CFL 

CNF 

DER 

Dil Fac 

DL, RA, RE, IN 

DLC 

MDA 

EDL 

MDC 

MDL 

ML 

NC 

ND 

POL 

QC 

RER 

RL 

RPD 

TEF 

TEO 

Qualifier Description 

Result is less than the sample detection limit. 

These commonly used abbreviations may or may not be present in this report. 

Listed under the "D" column to designate that the result is reported on a dry weight basis 

Percent Recovery 

Contains Free Liquid 

Contains no Free Liquid 

Duplicate error ratio (normalized absolute difference) 

Dilution Factor 

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample 

Decision level concentration 

Minimum detectable activity 

Estimated Detection Limit 

Minimum detectable concentration 

Method Detection Limit 

Minimum Level (Dioxin) 

Not Calculated 

Not detected at the reporting limit (or MDL or EDL if shown) 

Practical Quantitation Limit 

Quality Control 

Relative error ratio 

Reporting Limit or Requested Limit (Radiochemistry) 

Relative Percent Difference, a measure of the relative difference between two points 

Toxicity Equivalent Factor (Dioxin) 

Toxicity Equivalent Quotient (Dioxin) 

TestAmerica Job ID: 160-10545-2 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method 

9310 

GA-01-R 

Method Description 

Gross Alpha I Beta (GFPC) 

Cesium-137 & Other Gamma Emitters (GS) 

Protocol References: 

DOE= U.S. Department of Energy 

Method Summary 
TestAmerica Job ID: 160-10545-2 

Protocol 

SW846 

DOE 

Laboratory 

TALSL 

TALSL 

SW846 ="Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates. 

Laboratory References: 

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Lab Sample ID 

160-10545-1 

160-10545-2 

160-10545-3 

160-1 0545-4 

160-1 0545-5 

160-1 0545-6 

Client Sample ID 

WAA-01-AF-PS-20150211 

WAA-02-AF-PS-20150211 

WAA-03-AF-PS-20150211 

WAA-04-AF-PS-20150211 

WAA-05-AF-PS-20150211 

WAA-00-AF-FB-20150211 

Sample Summary 

Matrix 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

TestAmerica Job ID: 160-10545-2 

Collected Received 

02/11/1511:14 02/19/15 09:30 

02/11/15 10:14 02/19/15 09:30 

02/11/15 10:44 02/19/15 09:30 

02/11/15 10:58 02/19/15 09:30 

02/11/15 10:30 02/19/15 09:30 

02/11/15 00:00 02/19/15 09:30 

TestAmerica St. Louis 
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Client Sample Results 
Client Tetra Tech EM Inc TestAmerica Job ID 160-10545-2 
ProJect/Site: West Lake Landfill - Filters 

Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+/·) (2a+l-) RL MDC Unit Prepared Analyzed Oil Fac 

--~·- ·~ -·~~ 

, ___ ,_ 
021i3i15 1525 Gross Alpha 0.830 0.340 10.0 0.322 pCiiSample 02124/15 07 15 

Gross Beta 21.8 1.33 2.55 10.0 0.427 pCVSample 02123/15 15:25 02124115 07•15 

GA-01-R- Cesium·137 & Other Gamma Emitters 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+/-) (2a+/-) Unit Prepared Analyzed Oil Fac 

"'''''''''''""'-- ~~-···-~-Cesium-137 0 000 5.03 5.03 pCVSample 02/23115 02123115 18 211 

Count Total 
Other Detected Uncert. Uncert. 
Radionuclides Result Qualifier (2a+l·) (2a+l-) Rl. MDC Unit Prepared Analyzed Di/Fac 

"~·--MMO" ____ 

j,~Ci;fiample 
~·- -··-

o21231ts18 28 Other Detected None 02123/15 15.31 
Radionuclide 

Method: 9310- Gross I Beta (GFPC) 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+l·) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 
Gross Alpha 0.616 10.0 0.380 pCiiSample 02/24115 
Gross Beta 17.4 1.16 2.09 10.0 0.418 pCtJSample 02/23!15 15 25 02124!15 07: 15 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/·) (2a+/-) RL MDC Unit Prepared Analyzed Dil Fac 
Cesium-137 1.58 ········ ·6.48 

11.8 pCiiSampie 02/23115 15.31 18 28 

Count Total 

Other Detected Uncert. Uncert. 

Radionuclides Result Qualifier (2a+l·) (2a+l·) Rl. MDC Unit Prepared Analyzed Di/Fac 
Other Detected None pCi/Sample 02123115 15.31 02123/15 18·28 
Radionuc/1de 

I Beta 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 
Gross Alpha 0.535 0.309 10.0 0 375 pCiiSample 02/23115 15 25 02124/15 07 16 
Gross Beta 20,7 1.28 2.43 10 0 0.417 pC!ISample 02123115 15 25 02124115 07 16 

TestAmenca St Louis 
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Client Sample Results 
Client Tetra Tech EM Inc TestAmerica Job ID. 160-10545~2 
ProJect/Site: West Lake Landfill ~ Filters 

- Cesium-137 & Other Gamma Emitters 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+/-) (2a+/-) Rl MDC Unit Prepared Analyzed 011 Fac 
cti!Sii.im-137 '""' ~5.75 ~s:is 10.2 pCi/Sample o2123/15 15:31 02123/15 

Count Total 
Other Detected Uncert. Uncert. 
Radlonuclfdes Result Qualifier (2a+l-} (2a+l-) RL MDC Unit Prepared Analyzed DI/Fac 
Other Detected None pCi/Samp/e . oil23tt5 '15.31 02123115 19 37 
Radionuclide 

Method: 9310 ·Gross I Beta 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/·) RL MDC Unit Prepared Analyzed Oil Fac 
0.316 0.323 10.0 o.374 pcJ/sample 02123115 15:25 o2t24liso7·16 

Gross Beta 1.20 2.19 10.0 0.423 pCi/Sample 02/23/15 15 25 02/24115 07 16 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) MDC Unit Prepared Analyzed Dil Fac 
Cesium:137 0.71!1 6.71 671 12.4 pCi/Sample 02123115 15 31 02123115 19.36 

Count Total 
Other Detected Uncert. Uncert. 
Radionuclldes Result Qualifier (2a+l·} (2a+l·) RL MDC Unit Prepared Analyzed Di/Fac 
Other Detected None pCI/Sample 02123115 15.31 02123115 19.36 
Radionuclide 

Method: 9310 -Gross I Beta 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+l-) RL MDC Unit Prepared Analyzed Oil Fac 
Gross Alpha 0.666 0.319 0.328 10.0 0.350 pCiiSample 02123115 15 25 02124115 08 28 
Gross Beta 16.1 1 14 1.97 10.0 0.440 pC!ISamp!e 02/23115 15 25 02!24115 08 28 

Method: GA-01-R • Cesium-137 Other Gamma Emitters 
Count Total 

Uncert. Uncert, 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 
Ceslum-137 9.92 4 14 20.0 3.18 PGiiSample 02/23115 31 oz/2311s 19 :~6 

TestAmerica St Lou1s 

Page 1 of 15 2/26/2015 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill ~ Filters 

Other Detected 

Radlonuclldes 

Be-7 

Method: 9310 -Gross 

Analyte 

Gross Alpha 

Gross Bela 

Result Qualifier 

103 

I Beta 

Result Qualifier 

0.0819 

1.67 

Client Sample Results 

Count Total 

Uncert. 

(2CT+I·) 

45.6 

Count 

Uncert. 

(2u+l-) 

0.406 

Uncert. 

(2u+l-) 

46.8 

Total 

Uncert. 

(2u+l·) 

0.439 

Rl... MDC Unit 

'4o 9 pC/!Sampie 

RL MDC Unit 

0.323 pCitsiiunple 

0.370 pCi/Sampte 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2u+/-) (2u+l·) RL MDC Unit 
w~m~-~~•-•••w~• 

CesJum-137 -4.84 21.6 21 6 13.9 pCiiSample 

Count Total 

Other Detected Uncert. Uncert. 

Radionuclides Result Qualifier (2CT+I·) (2u+l·) Rl... MDC Unit 

Other Detected None pCi/Sample 

Radionuclide 

Page 12 of 15 

TestAmerica Job 10· 160-10545-2 

Prepared 

o2123lt5 is 31 

Prepared 
""~·~·~'"'"~-···· -··-·~· 

02123115 15:25 

02123/15 15:25 

Prepared 

02123/15 15 31 

Prepared 
'·~· '''~'''''' 

02123115 15 31 

Analyzed 

02123115 19 36 

Analyzed 

02124/15 08 28 

02124/15 08 28 

Analyzed 

02123115 19.39 

Analyzed 

02123115 19.39 

Di/Fac 

DiiFac 

Oil Fac 

Dil Fac 

TestAmenca St LoUis 
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QC Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10545-2 
Project/Site: West Lake Landfill- Filters 

Method: 9310- Gross Alpha I Beta (GFPC) 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 

Gross Alpha 0.07847 u 0.189 0.189 10.0 0.356 pCi/Sample 02/23/15 15:25 02/24/15 07:14 

Gross Beta 0.1418 u 0.255 0.255 10.0 0.439 pCi/Sample 02/23/15 15:25 02/24/15 07:14 

Total 

Spike LCS LCS Uncert. %Rec. 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits 
-- --

Gross Alpha 5.37 5.097 0.971 10.0 0.350 pCi/Samr 95 75.125 

Total 

Spike LCSB LCSB Uncert. %Rec. 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits 
-- --

Gross Beta 17.8 18.24 2.18 10.0 0.370 pCi/Samr 102 75.125 

Total 

Sample Sample DU DU Uncert. RER 

Analyte Result Qual Result Qual (2a+/-) RL MDC Unit RER Limit 

Gross Alpha 0.830 0.4884 0.295 10.0 0.356 pCi/Samr 0.53 

Gross Beta 21.8 21.20 2.48 10.0 0.439 pCi/Samr 0.12 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 

Cesium-137 -1.549 u 5.31 5.31 20.0 9.41 pCi/Sample 02/23/15 15:31 02/23/15 18:28 

Count Total 

Other Detected MB MB Uncert. Uncert. 

Radionuclides Result Qualifier (2a+!-) (2a+!-) RL MDC Unit Prepared Analyzed Di/Fac 

Other Detected None pCi/Sample 02123115 15:31 02123115 18:28 

Radionuclide 

TestAmerica St. Louis 
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QC Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10545-2 
Project/Site: West Lake Landfill- Filters 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters (GS) (Continued) 

Total 

Spike LCS LCS Uncert. %Rec. 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits 
-----

Americium-241 32000 31970 3320 104 pCi/Samr 100 87.116 

Cesium-137 11100 11060 1160 20.0 61.7 pCi/Samr 100 87.120 

Cobalt-60 11600 11540 1170 38.2 pCi/Samr 99 87.115 

Total 

Sample Sample DU DU Uncert. RER 

Analyte Result Qual Result Qual (2a+/-) RL MDC Unit RER Limit 

Cesium-137 0.000 u -2.100 u 5.60 20.0 9.78 pCi/Samr 0.20 

Total 

Other Detected Sample Sample DU DU Uncert. RER 

Radionuclides Result Qual Result Qual (2a+!-) RL MDC Unit RER Limit 

Other Detected None None pCi/Sam~ 

Radionuclide 

TestAmerica St. Louis 
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QC Association Summary 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10545-2 
Project/Site: West Lake Landfill- Filters 

Rad 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-10545-1 WAA-01-AF-PS-20150211 Totai/NA Filter None 

160-10545-1 DU WAA-01-AF-PS-20150211 Totai/NA Filter None 

160-1 0545-2 WAA-02-AF-PS-20150211 Totai/NA Filter None 

160-10545-3 WAA-03-AF-PS-20150211 Totai/NA Filter None 

160-10545-4 WAA-04-AF-PS-20150211 Totai/NA Filter None 

160-1 0545-5 WAA-05-AF-PS-20150211 Totai/NA Filter None 

160-10545-6 WAA-00-AF-FB-20150211 Totai/NA Filter None 

LCS 160-175372/2-A Lab Control Sample Totai/NA Filter None 

LCSB 160-175372/3-A Lab Control Sample Totai/NA Filter None 

MB 160-175372/1-A Method Blank Totai/NA Filter None 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-10545-1 WAA-01-AF-PS-20150211 Totai/NA Filter None 

160-10545-1 DU WAA-01-AF-PS-20150211 Totai/NA Filter None 

160-1 0545-2 WAA-02-AF-PS-20150211 Totai/NA Filter None 

160-10545-3 WAA-03-AF-PS-20150211 Totai/NA Filter None 

160-10545-4 WAA-04-AF-PS-20150211 Totai/NA Filter None 

160-1 0545-5 WAA-05-AF-PS-20150211 Totai/NA Filter None 

160-10545-6 WAA-00-AF-FB-20150211 Totai/NA Filter None 

LCS 160-175374/2-A Lab Control Sample Totai/NA Filter None 

MB 160-175374/1-A Method Blank Totai/NA Filter None 

TestAmerica St. Louis 
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Site: 

Laboratory: 

Data Reviewer: 

Review Date 

Sample Delivery Group (SDG): 

Sample Numbers: 

Matrix I Number of Samples: 

Tetra Tech, Inc. 
DATA VALIDATION REPORT 

LEVEL II 

West Lake Landfill Site, Bridgeton, Missouri 

TestAmerica Laboratories, Inc. (Earth City, Missouri) 

Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

March ll, 2015 

Jl0616 

WAA-01-AF-PS-20150218, WAA-02-AF-PS-20150218, WAA-03-
AF-PS-20150218, WAA-04-AF-PS-20150218, WAA-05-AF-PS-
20150218, and W AA-00-AF-FB-20150218 

5 Air Samples and 1 Field Blank 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document "Review of Data 
Packages from Subcontracted Laboratories" (February 2002) and the EPA and others document "Multi­
Agency Radiological Laboratory Analytical Protocols Manual" (July 2004) were used along with other 
criteria specified in the applicable methods. 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 
apparent from the summary data package. The following sections discuss any problems or deficiencies 
that were found, and data qualifications applied because of non-compliant QC. The data review was 
limited to the available field and laboratory QC information submitted with theproject-specific data 
package. 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 
assessed, and any qualifications made to the data accorded with those documents. 

ll March 2015 

Certified by Harry Ellis, Chemist Date 

103!9025140058.000 SDGJ10616 
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R 

103!9025140058.000 

DATA VALIDATION QUALIFIERS 

The analyte was not detected above the reported sample quantitation limit. 

The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

The analyte was not detected above the reported sample quantitation limit, which is 
estimated. 

The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet QC criteria. Presence or absence of the analyte cannot be verified. 

2 SDGJ10616 
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DATA ASSESSMENT 

Sample delivery group (SDG) 110616 included five (5) environmental air (filter) samples and one (1) QC 
samples (a field blank). Samples were analyzed for gross alpha and beta radiation by EPA SW-846 
Method 9310 and for cesium-137 and other gamma-emitters by Department of Energy (DOE) Method 
Ga-01-R. The following summarizes the data validation that was performed. 

RADIOANALYTICAL ANALYSES 

I. Holding Time and Chain of Custody (COC) Requirements 

The samples were received by the laboratory and analyzed within the established holding time of6 
months from sample collection to analysis. No data were qualified. 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

MS/MSD analyses are not practical for air analyses. LCS and duplicate sample analysis provided 
adequate data on precision and accuracy. No qualifications were applied. 

III. Blanks 

The laboratory (method) blank yielded no detectable activities and the field blank a low beta activity. 
The other field samples yielded more than 5 times the field blank beta activity, so no qualifications were 
applied. 

IV. Laboratory Control Sample (LCS) 

All percent recoveries from the LCS analyses were within established control limits. No qualifications 
were applied. 

V. Surrogates 

Surrogates are not used in these radioanalytical methods. 

VI. Comments 

Some detected activities were less than their reporting limits ("RL"). These extrapolations should be 
qualified as estimated (flagged "J"). 

VII. Overall Assessment of Data 

Overall data quality is acceptable, with no significant qualifications applied. All data are usable as 
qualified for their intended purposes. 

103!9025140058.000 3 SDGJ10616 
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TestAmerica St. Louis 
1 5 

Client Project/Site: West Lake Landfill - Filters 

212612015 5:31:11 PM 

(314 )298-8566 

This report has been "'"':m"'""'"v 
intended to be the legally binding "'"''"""''"'nr 

II 

Electronic signature is 
rraamo~1a1tV n;,nnwr!TrPn signature. 

Results relate only to the items tested and the sample(s) as received by the laboratory. 
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Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10616-2 
Project/Site: West Lake Landfill- Filters 
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Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10616-2 
Project/Site: West Lake Landfill- Filters 

Job ID: 160-10616-2 

Narrative 

CASE NARRATIVE 

Client: Tetra Tech EM Inc. 

Project: West Lake Landfill- Filters 

Report Number: 160-10616-2 

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples, 

the reporting limits are adjusted relative to the dilution required. 

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods. TestAmerica's operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below. 

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions 

to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory. 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below. 

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client. 

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client. 

RECEIPT 

The samples were received on 02/23/2015; the samples arrived in good condition, properly preserved. The temperature of the coolers at 

receipt was 18.0° C. 

GROSS ALPHA AND GROSS BETA RADIOACTIVITY 

Samples WAA-01-AF-PS-20150218 (160-10616-1), WAA-02-AF-PS-20150218 (160-10616-2), WAA-03-AF-PS-20150218 (160-10616-3), 
WAA-04-AF-PS-20150218 (160-10616-4), WAA-05-AF-PS-20150218 (160-10616-5) and WAA-00-AF-FB-20150218 (160-10616-6) were 

analyzed for Gross Alpha and Gross Beta Radioactivity in accordance with SW846 9310. The samples were prepared and analyzed on 

02/24/2015. 

Gross Alpha and Gross Beta were detected in method blank MB 160-17561 0/1-A at levels that were above the method detection limit but 

below the reporting limit. The values should be considered estimates, and have been flagged. If the associated sample reported a result 

above the MDL and/or RL, the result has been flagged. Refer to the QC report for details. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 

TestAmerica St. Louis 
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Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10616-2 

Project/Site: West Lake Landfill- Filters 

RADIUM-226 & OTHER GAMMA EMITTERS (GS) 

Samples WAA-01-AF-PS-20150218 (160-10616-1), WAA-02-AF-PS-20150218 (160-10616-2), WAA-03-AF-PS-20150218 (160-10616-3), 
WAA-04-AF-PS-20150218 (160-10616-4), WAA-05-AF-PS-20150218 (160-10616-5) and WAA-00-AF-FB-20150218 (160-10616-6) were 

analyzed for Radium-226 & Other Gamma Emitters (GS) in accordance with GA-01-R. The samples were prepared on 02/24/2015 and 
analyzed on 02/25/2015. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 

TestAmerica St. Louis 
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TestAmerica St. Louis 
13715 Rider Trail North 

Chain of Custody Record 

Earth City, MO 63045 
phone 314.298.8566 fax 

Client Contact 
Tetra Tech, Inc. 
415 Oak street 
Kansas City, MO 64106 
(816) 412-1786 Phone 
{816} 816-410-1748 FAX 
Project Name: West Lake Landfill Site 
Site: Bridgeton, MO 
PO# 1105610 

t9 
p 

~ .. 
~ 

Sample Identification 

WAA-01-AF-P&J20150218 
I 

WAA-02-AF-PS-20150218 

WAA-03-AF-PS-20150218 

WAA-04-AF-PS-20150218 

WAA-05-AF-PS-20150218 

WAA-00-AF-FB-20150218 

Regulatory Program: Dow []NPDES 

Project Manager: Dave Kinroth 
Tel/Fax: 314-517-6798 

Analysis Turnaround Time 
0CALENDARDAYS [,!!WORKING DAYS 

TAT if different from Below __ 20 __ 

0 2.weeks 

D lweek 

D 2.days 

D lday 

""'"'"''"' 
Sample Type 

Sample (C=Comp, #of 
Date Time G=Gr.WJ Matrix Cont 

2/18/15 12:20 Filter Air 1 

2/18115 13:05 Filter Air 1 

2/18!15 12:40 Filter Air 1 

2/18/15 12:55 Filter Air 1 

2/18/15 13:15 Filter Air 1 

2/18/15 NA Filter Air 1 

. ,,,,fi9t.l,:,~f;~;;"~~ 2=~;)'3i;;!~~4f;j,~;;~~~~~~·~~\/' ,,,,,,, ., ... '\iF 
Possible Hazard Identification: 
Are any samples from a listed EPA Hazardous Waste? Please List any EPA Waste Codes for the sample ln the 
Comments Section if the lab is to dispose of the sample. 

[;ZINon-Hazard 0Rammable []skin Irritant 0PoisonB Qlnknown 

Special lnstructions/QC Requirements & Comments: 

Custody Seals Intact: 0 Yes D. No Custody Seal No.: 

Date/Time: 

Q<cRA {]other: 

Site Contact: Dave Kinroth Date: 2-23-15 
Lab Contact: Mike Franks Carrier: NA 

-z 0 -- E 0.. 
Z> 

~ 
::> E E u. -- g i :::> ·~ ~ >c Q. ~ ~ "' <0 -r.n 1! if) 

1! :5 !'1 .!!::,; Q. E 0 0 • 

~;;; <( E a. 

I ·g. .~ <( 
/A:EE :ll ~ 

~ 
0 -o e "' "' ,. E o;: - ~ 

l!! ~ C> 

~ 
o;: ~ LO 

e.2 0 LO ' ~ 0 ~ "' = :; ffi ffi 9 0> U..ll. <l: <( • 

X X X X X X 

X X X X X X 

X X X X X X 

X X X X X X 

X X X X X X 

X X X X X X 

C]Retum to Oient []Disposal by lab 

Cooler Temp. ("C): Obs'd: 
Relinquished b~ ,J/t./{ ~~ 

-i- .1,.; ! 

1 C_£!]1pany: -r: . l 
~l...z::h' ~ t e.c VI I;J.j;;;~.s/IS ;cHO 

~elinquished by: _/ Company: Date/Time: 
J 

Test America 
THE L£AOER JN ENVJRONMEWTA!.. TESTING 

TestAmerica Laboratories, Inc. 
COC No: 

1 of COCs 
Sampler: 

For lab Use Only: 

Walk-in Client: I I 
Lab Sampling: 

Job f SDG No.: 

Sample Specific Notes: 

* 9315 Radium-226 (GFPC) 

contingent upon TAR results 

for an samples 

--

I --

160-1 0616 Chain of Custody --

[]Archive for. Months 

Corr'd: Therm ID No.:. 

Date/Time: 

;J-;;L:?·IS' /CJ4/) 
Date/Time: 

tlelinquished by: 
::> 

Company: Datemme: I Received in Laboratory by: Company: Date!Tlme: 

Form No. CA-C-WI-002, Rev. 4.3, dated 12/05/2013 



Login Sample Receipt Checklist 

Client: Tetra Tech EM Inc. 

Login Number: 10616 

List Number: 1 

Creator: Clarke, Jill C 

Question 

Radioactivity wasn't checked or is </= background as measured by a survey 
meter. 

The cooler's custody seal, if present, is intact. 

Sample custody seals, if present, are intact. 

The cooler or samples do not appear to have been compromised or 
tampered with. 

Samples were received on ice. 

Cooler Temperature is acceptable. 

Cooler Temperature is recorded. 

COC is present. 

COC is filled out in ink and legible. 

COC is filled out with all pertinent information. 

Is the Field Sampler's name present on COC? 

There are no discrepancies between the containers received and the COC. 

Samples are received within Holding Time. 

Sample containers have legible labels. 

Containers are not broken or leaking. 

Sample collection date/times are provided. 

Appropriate sample containers are used. 

Sample bottles are completely filled. 

Sample Preservation Verified. 

There is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs 

Containers requiring zero headspace have no headspace or bubble is 
<6mm (1/4"). 

Multiphasic samples are not present. 

Samples do not require splitting or compositing. 

Residual Chlorine Checked. 

TestAmerica St. Louis 

Answer 

True 

N/A 

True 

True 

N/A 

True 

True 

True 

True 

True 

N/A 

True 

True 

True 

True 

True 

True 

True 

True 

True 

N/A 

True 

True 

N/A 

Job Number: 160-10616-2 

List Source: TestAmerica St. Louis 
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Definitions/Glossary 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Qualifier 

u 

Glossary 

Abbreviation 

n 

%R 

CFL 

CNF 

DER 

Dil Fac 

DL, RA, RE, IN 

DLC 

MDA 

EDL 

MDC 

MDL 

ML 

NC 

ND 

POL 

QC 

RER 

RL 

RPD 

TEF 

TEO 

Qualifier Description 

Result is less than the sample detection limit. 

These commonly used abbreviations may or may not be present in this report. 

Listed under the "D" column to designate that the result is reported on a dry weight basis 

Percent Recovery 

Contains Free Liquid 

Contains no Free Liquid 

Duplicate error ratio (normalized absolute difference) 

Dilution Factor 

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample 

Decision level concentration 

Minimum detectable activity 

Estimated Detection Limit 

Minimum detectable concentration 

Method Detection Limit 

Minimum Level (Dioxin) 

Not Calculated 

Not detected at the reporting limit (or MDL or EDL if shown) 

Practical Quantitation Limit 

Quality Control 

Relative error ratio 

Reporting Limit or Requested Limit (Radiochemistry) 

Relative Percent Difference, a measure of the relative difference between two points 

Toxicity Equivalent Factor (Dioxin) 

Toxicity Equivalent Quotient (Dioxin) 

TestAmerica Job ID: 160-10616-2 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method 

9310 

GA-01-R 

Method Description 

Gross Alpha I Beta (GFPC) 

Cesium-137 & Other Gamma Emitters (GS) 

Protocol References: 

DOE= U.S. Department of Energy 

Method Summary 
TestAmerica Job ID: 160-10616-2 

Protocol 

SW846 

DOE 

Laboratory 

TALSL 

TALSL 

SW846 ="Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates. 

Laboratory References: 

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Lab Sample ID 

160-10616-1 

160-10616-2 

160-10616-3 

160-10616-4 

160-10616-5 

160-10616-6 

Client Sample ID 

WAA-01-AF-PS-20150218 

WAA-02-AF-PS-20150218 

WAA-03-AF-PS-20150218 

WAA-04-AF-PS-20150218 

WAA-05-AF-PS-20150218 

WAA-00-AF-FB-20150218 

Sample Summary 

Matrix 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

TestAmerica Job ID: 160-10616-2 

Collected Received 

02/18/15 12:20 02/23/15 10:40 

02/18/15 13:05 02/23/15 10:40 

02/18/15 12:40 02/23/15 10:40 

02/18/15 12:55 02/23/15 10:40 

02/18/15 13:15 02/23/15 10:40 

02/18/15 00:00 02/23/15 10:40 

TestAmerica St. Louis 
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Client Sample Results 
Client. Tetra Tech EM Inc TestAmerica Job ID 160-10616-2 
ProJect/Site West Lake Landfill - Filters 

I Beta 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2o+/·) (2a+/-) Rl MDC Unit Prepared Analyzed Oil Fac 

ii~298 
~~·· «•' ·-'~ •h '~ ~ 

pCi/Sample o2124iis~i4 42 0.552 0.304 10.0 0 350 02124/15 18 00 
Gross Beta 19.8 1.26 2.35 10.0 0 440 pCi/Sample 02124115 14 42 02124/15 18 00 

- Cesium-137 & Emitters 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2o+/·) (2o+/·) Rl MDC Unit Prepared Analyzed DiiFac 

"~"·-~~~~······ Cesium-137 ·1.22 6.35 6.35 11.4 pCi/Sample 02/24/15 14:44 02125115 07:51 

Count Total 
Other Detected Uncert. Uncert. 
Radionuclldes Result Qualifier (2a+l·) (2a+l·) RL. MDC Unit Prepared Analyzed DI/Fac 
Other Detected ··None pciisample 02124115 14 44 02125/15 07 51 
Radionucltde 

Method: 9310 -Gross I Beta 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2o+l·) (2a+/·) RL MDC Unit Prepared Analyzed D•l Fac 
Gross Alpha 0.480 0.275 10.0 0 323 pCiiSample 02124115 14 42 02124/15 18 00 
Gross Beta 15.8 1.12 1.94 10.0 0.370 pCi/Sample 02124/15 14:42 02f24!15 18:00 

Method: GA-01-R • Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2a+/-) (2o+/-) Rl MDC Unit Prepared Analyzed Oil Fac 

~~ "" .,~ ,_,- ''~ ·~·· Cesium-137 ·5.76 31.0 14.0 pCiiSample 02{24115 14.44 02125/15 07 54 

Count Total 
Other Detected Uncert. Uncert. 
Radionuclides Result Qualifier (2a+l·) (2u+l·) RL. MDC Unit Prepared Analyzed Di/Fac 

None ''' '~ u _,, ·~ Other Detected pCi/Samp/e 02124115 1444 02125115 ONl4 
Rad1onuclide 

9310- Gross I Beta 
Count Total 

Uncert. Uncert. 
Analyte Result Qualifier (2o+/·) (2o+/.) Rl MDC Unit Prepared Analyzed Oil Fac 
Gross Alpha 0.408 0.274 ·o 277 10 0 0 357 pCi/Sample 02124115 14 42 02/24115 18 00 
Gross Beta 18.6 1 21 222 10 0 0 386 pCr/Sample 02124115 14 42 02124115 18 00 

TestAmenca St Louis 

Page 10 of 5 2/26/2015 
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Client Sample Results 
Client Tetra Tech EM Inc. TestAmerica Job ID .. 160-10616-2 
ProJect/Site. West Lake Landfill- Filters 

Other Gamma Emitters 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2cr+/-) (2cr+/-) Rl.. MDC Unit Prepared Analyzed Oil Fac 

Cesium-137 
····~··-· ---~~ .. ~- --~-···--· --

pCi/Sample -0.926 4.96 4.96 9.11 02124115 14 44 02/25115 07 53 

Count Total 

Other Detected Uncert. Uncert. 

Radionuclldes Result Qualifier (2a+l·) (2a+l·) Rf.. MDC Unit Prepared Analyzed Dil Fac 

Other Detected None pCi!Sampfe 02124115 14,'44 02125115 07'53 

Radionuclide 

Method: 9310- Gross Alpha I Beta (GFPC) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2cr+/-) RL MDC Unit Prepared Analyzed Oil Fac 

o.269 
"-··~~~· -""""*""" 

Gross Alpha 0.430 10 0 0.322 pCi/Sample 02124/15 14:42 02124115 18 00 

Gross Beta 18.6 1.23 2.23 10.0 0.427 pCiiSampie 02/24115 14:42 02124115 18 00 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2cr+l-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 
"" ~mu~-~~"" 

Cesium-137 ·0.509 9.41 9.41 16.3 pCiiSample 02124/15 14 44 02125115 07 53 

Count Total 

Other Detected Uncert. Uncert. 

Radionuclides Result Qualifier (2a+l·) (2u+l·) RL MDC Unit Prepared Analyzed Di/Fac 
•'"'~"-"-~""'"-~'~ 

Other Detected None pCi!Sample 02124115 14. 44 02125115 07 53 

Radionuclide 

Method: 9310- Gross 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2u+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 

Gross Alpha 0.1145 0.325 0 333 10.0 0.380 pCi!Sample 02124/15 14 42 02124115 18 00 1 

Gross Beta 17.6 1.17 2.11 10.0 0.418 pCi!Sample 02124115 14:42 02124/15 18 00 

GA-01-R - Cesium-137 & Other Gamma Emitters 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l-) (2a+l-l RL MDC Unit Prepared Analyzed Oil Fac 

Cesium-137 -1.12 4.93 4.93 8 88 pCiiSample 02124115 14 44 02125115 09 Ol 

TestAmenca St Louis 
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Client. Tetra Tech EM Inc. 
ProJect/Site West Lake Landfill - Filters 

Other Detected 

Radlonuclldes 

Other Detected 

Rad1onuc/ide 

Method: 9310- Gross 

Analyte 

Gross Beta 

Result Qualifier 

··rvane 

I Beta 

Result Qualifier 

0.167 

1.95 

Client Sample Results 

Count Total 

Uncert. 

(20"+/·) 

Count 

Uncert. 

(2a+i·) 

0.224 

0.445 

Uncert. 

(2a+l·) 

Total 

Uncert. 

(2a+/-) 

0.224 

0.485 

RL 

RL 

10.0 

MDC Unit 

pCI!Sampie 

MDC Unit 

o 3is pCi/S;unpie 

0.417 pCi/Sample 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l-) (2a+i·) RL MDC Unit 
,~-·~~·~·--

5.27 pCi/Sample 2.15 5.27 9.24 

Count Total 

Other Detected Unr:ert. Unr:ert. 

Radionur:lldes Result Qualifier (2a+l·) (2a+l·) RL MDC Unit 

Other Detected None pCI!Sample 

Rad1onuclide 

Page 12 of 15 

TestAmerica Job ID: 160-10616-2 

Prepared 

02124!1514:44 

Prepared 

02124iis~14:42 

02/24115 14:42 

Prepared 
·~~~·~··~· ~~~""'~·~ 

02/24115 14.44 

Prepared 

o2i24t1s1444 

Analyzed 

02125115 09.07 

Analyzed 

02124/15 18:00 

02124/15 18:00 

Analyzed 

02125115 09 06 

Analyzed 

02125115 09 06 

Dil Fac 

DiiFac 

Oil Fac 

Di/Fac 

TestAmenca St LOUIS 

2/26/2015 
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QC Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10616-2 
Project/Site: West Lake Landfill- Filters 

Method: 9310- Gross Alpha I Beta (GFPC) 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 

Gross Alpha 0.4940 0.270 0.276 10.0 0.297 pCi/Sample 02/24/15 14:42 02/24/15 17:59 

Gross Beta 0.7038 0.309 0.317 10.0 0.394 pCi/Sample 02/24/15 14:42 02/24/15 17:59 

Total 

Spike LCS LCS Uncert. %Rec. 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits 
-- --

Gross Alpha 5.37 5.200 0.991 10.0 0.327 pCi/Samr 97 75.125 

Total 

Spike LCSB LCSB Uncert. %Rec. 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits 
-- --

Gross Beta 17.8 18.20 2.18 10.0 0.439 pCi/Samr 102 75.125 

Total 

Sample Sample DU DU Uncert. RER 

Analyte Result Qual Result Qual (2a+/-) RL MDC Unit RER Limit 

Gross Alpha 0.552 0.6944 0.320 10.0 0.297 pCi/Samr 0.23 

Gross Beta 19.8 19.08 2.27 10.0 0.394 pCi/Samr 0.16 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 

Cesium-137 2.636 u 4.89 4.89 20.0 8.46 pCi/Sample 02/24/15 14:44 02/25/15 07:50 

Count Total 

Other Detected MB MB Uncert. Uncert. 

Radionuclides Result Qualifier (2a+!-) (2a+!-) RL MDC Unit Prepared Analyzed Di/Fac 

Other Detected None pCi!Sample 02124115 14:44 02125115 07:50 

Radionuclide 

TestAmerica St. Louis 
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QC Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10616-2 
Project/Site: West Lake Landfill- Filters 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters (GS) (Continued) 

Total 

Spike LCS LCS Uncert. %Rec. 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits 
-----

Americium-241 32000 31550 3280 126 pCi/Samr 99 87.116 

Cesium-137 11100 10990 1160 20.0 74.6 pCi/Samr 99 87.120 

Cobalt-60 11600 11760 1190 37.8 pCi/Samr 101 87.115 

Total 

Sample Sample DU DU Uncert. RER 

Analyte Result Qual Result Qual (2a+/-) RL MDC Unit RER Limit 

Cesium-137 -1.22 u 1.100 u 4.10 20.0 7.66 pCi/Samr 0.22 

Total 

Other Detected Sample Sample DU DU Uncert. RER 

Radionuclides Result Qual Result Qual (2a+!-) RL MDC Unit RER Limit 

Other Detected None None pCi!Sam~ 

Radionuclide 

TestAmerica St. Louis 
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QC Association Summary 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10616-2 
Project/Site: West Lake Landfill- Filters 

Rad 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-10616-1 WAA-01-AF-PS-20150218 Totai/NA Filter None 

160-10616-1 DU WAA-01-AF-PS-20150218 Totai/NA Filter None 

160-10616-2 WAA-02-AF-PS-20150218 Totai/NA Filter None 

160-10616-3 WAA-03-AF-PS-20150218 Totai/NA Filter None 

160-10616-4 WAA-04-AF-PS-20150218 Totai/NA Filter None 

160-10616-5 WAA-05-AF-PS-20150218 Totai/NA Filter None 

160-10616-6 WAA-00-AF-FB-20150218 Totai/NA Filter None 

LCS 160-175610/2-A Lab Control Sample Totai/NA Filter None 

LCSB 160-175610/3-A Lab Control Sample Totai/NA Filter None 

MB 160-175610/1-A Method Blank Totai/NA Filter None 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-10616-1 WAA-01-AF-PS-20150218 Totai/NA Filter None 

160-10616-1 DU WAA-01-AF-PS-20150218 Totai/NA Filter None 

160-10616-2 WAA-02-AF-PS-20150218 Totai/NA Filter None 

160-10616-3 WAA-03-AF-PS-20150218 Totai/NA Filter None 

160-10616-4 WAA-04-AF-PS-20150218 Totai/NA Filter None 

160-10616-5 WAA-05-AF-PS-20150218 Totai/NA Filter None 

160-10616-6 WAA-00-AF-FB-20150218 Totai/NA Filter None 

LCS 160-175612/2-A Lab Control Sample Totai/NA Filter None 

MB 160-175612/1-A Method Blank Totai/NA Filter None 

TestAmerica St. Louis 
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Site: 

Laboratory: 

Data Reviewer: 

Review Date 

Sample Delivery Group (SDG): 

Sample Numbers: 

Matrix I Number of Samples: 

Tetra Tech, Inc. 
DATA VALIDATION REPORT 

LEVEL II 

West Lake Landfill Site, Bridgeton, Missouri 

TestAmerica Laboratories, Inc. (Earth City, Missouri) 

Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

March 12, 2015 

Jl0707 

WAA-01-AF-PS-20150225, WAA-02-AF-PS-20150225, WAA-03-
AF-PS-20150225, WAA-04-AF-PS-20150228, WAA-05-AF-PS-
20150225, and WAA-00-AF-FB-20150225 

5 Air Samples and 1 Field Blank 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document "Review of Data 
Packages from Subcontracted Laboratories" (February 2002) and the EPA and others document "Multi­
Agency Radiological Laboratory Analytical Protocols Manual" (July 2004) were used along with other 
criteria specified in the applicable methods. 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 
apparent from the summary data package. The following sections discuss any problems or deficiencies 
that were found, and data qualifications applied because of non-compliant QC. The data review was 
limited to the available field and laboratory QC information submitted with theproject-specific data 
package. 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 
assessed, and any qualifications made to the data accorded with those documents. 

12 March 2015 

Certified by Harry Ellis, Chemist Date 

103!9025140058.000 SDGJ10707 
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u 

J 

UJ 

R 

103!9025140058.000 

DATA VALIDATION QUALIFIERS 

The analyte was not detected above the reported sample quantitation limit. 

The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

The analyte was not detected above the reported sample quantitation limit, which is 
estimated. 

The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet QC criteria. Presence or absence of the analyte cannot be verified. 

2 SDGJ10707 
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DATA ASSESSMENT 

Sample delivery group (SDG) 110707 included five (5) environmental air (filter) samples and one (1) QC 
samples (a field blank). Samples were analyzed for gross alpha and beta radiation by EPA SW-846 
Method 9310 and for cesium-137 and other gamma-emitters by Department of Energy (DOE) Method 
Ga-01-R. The following summarizes the data validation that was performed. 

RADIOANALYTICAL ANALYSES 

I. Holding Time and Chain of Custody (COC) Requirements 

The samples were received by the laboratory and analyzed within the established holding time of6 
months from sample collection to analysis. No data were qualified. 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

MS/MSD analyses are not practical for air analyses. LCS and duplicate sample analysis provided 
adequate data on precision and accuracy. No qualifications were applied. 

III. Blanks 

The laboratory (method) blank yielded low alpha and beta activities, which is unusual, and the field blank 
a somewhat higher, but still low beta activity. The other field samples yielded more than 10 times the 
field blank beta activity, so no qualifications were applied. 

IV. Laboratory Control Sample (LCS) 

All percent recoveries from the LCS analyses were within established control limits. No qualifications 
were applied. 

V. Surrogates 

Surrogates are not used in these radioanalytical methods. 

VI. Comments 

Some detected activities were less than their reporting limits ("RL"). These extrapolations should be 
qualified as estimated (flagged "J"). 

VII. Overall Assessment of Data 

Overall data quality is acceptable, with no significant qualifications applied. All data are usable as 
qualified for their intended purposes. 

103!9025140058.000 3 SDGJ10707 
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TestAmerica St. Louis 
1 5 

Client Project/Site: West Lake Landfill - Filters 

311012015 6:48:57 PM 

(314 )298-8566 

This report has been "'"':m"'""'"v 
intended to be the legally binding "'"''"""''"'nr 

II 

Electronic signature is 
rraamo~1a1tV n;,nnwr!TrPn signature. 

Results relate only to the items tested and the sample(s) as received by the laboratory. 
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Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10707-1 
Project/Site: West Lake Landfill- Filters 
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Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10707-1 
Project/Site: West Lake Landfill- Filters 

Job ID: 160-10707-1 

Narrative 

CASE NARRATIVE 

Client: Tetra Tech EM Inc. 

Project: West Lake Landfill- Filters 

Report Number: 160-10707-1 

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples, 

the reporting limits are adjusted relative to the dilution required. 

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods. TestAmerica's operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below. 

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions 

to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory. 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below. 

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client." 

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client. 

RECEIPT 

The samples were received on 3/2/2015 10:35 AM; the samples arrived in good condition, properly preserved. The temperature of the 

cooler at receipt was 18.0° C. 

GROSS ALPHA AND GROSS BETA RADIOACTIVITY 

Samples WAA-01-AF-PS-20150225 (160-10707-1), WAA-02-AF-PS-20150225 (160-10707-2), WAA-03-AF-PS-20150225 (160-10707-3), 
WAA-04-AF-PS-20150225 (160-10707-4), WAA-05-AF-PS-20150225 (160-10707-5) and WAA-00-AF-FB-20150225 (160-10707-6) were 

analyzed for Gross Alpha and Gross Beta Radioactivity in accordance with SW846 9310. The samples were prepared on 03/02/2015 and 

analyzed on 03/03/2015. 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page. 

RADIUM-226 & OTHER GAMMA EMITTERS (GS) 

Samples WAA-01-AF-PS-20150225 (160-10707-1), WAA-02-AF-PS-20150225 (160-10707-2), WAA-03-AF-PS-20150225 (160-10707-3), 

WAA-04-AF-PS-20150225 (160-10707-4), WAA-05-AF-PS-20150225 (160-10707-5) and WAA-00-AF-FB-20150225 (160-10707-6) were 

TestAmerica St. Louis 
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Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10707-1 

Project/Site: West Lake Landfill- Filters 

analyzed for Radium-226 & Other Gamma Emitters (GS) in accordance with GA-01-R. The samples were prepared on 03/02/2015 and 
analyzed on 03/04/2015. 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page. 

TestAmerica St. Louis 
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TestAmerica St. Louis 
13715 Rider Trail North 

Earth City, MO 63045 
phone 314.298.8566 fax 

Client Contact 
Tetra Tech, Inc. 
415 Oak street 

Kansas City, MO 64106 
(816) 412-1786 Phone 
(816)816-410-1748 FAX 
Project Name: West Lake Landfill Site 
Site: Bridgeton, MO 
p 0# 1105610 

Sample Identification 

VVAA-01-AF-PS-20150225 

WAA-02-AF-PS-20150225 

VVAA-03-~-P~20150225 

WAA-04-AF-PS-20150225 

~ WAA-05-AF-PS-20150225 
p 

VVAA-00-~-FB-20150225 

~ 
~ 

Chain of Custody Record 

Regulatory Program: Dow Q,IPDES O<cRA Q:»:her: 
Project Manager: Dave Kinroth Site Contact: Dave Kinroth 
Tel/Fax: 314-517-6798 Lab Contact: Mike Franks 

Analysis Turnaround Time 
D CALENDAR DAYS @WORKING DAYS -TAT if different from Below __ 20 __ z 0 

D - E E E 
(L 

2weeks z >- ~ 
::l u. - g '5 ::l ::l Q. D ·;:: ·c lweek >- c ~ a. &: 0 !!! 

~ D !1:1 !1:1 
~ 

f= :::> 2days .. 
~ 

2 a. E .2 .2 
D - <( E a. 

i 
a. § lday !1:1 ., <( 

~ 01 a lll <.') 

~ 
:g <:>CliliJ.II" Cl) , e E' !f l:r: Type 2! <.') 

~ 
!f !f lO Sample Sample (C=Comp, #of :1!! € 0 lO 0 ~ ~ Date Time G=Grabl Matrix Cont. ;;;;: ~ ~ ~ <i: . 

2125/15 11:06 Filter Air 1 X X X X X X 

2125/15 10:18 Filter Air 1 X X X X X X 

2125/15 10:42 Filter Air 1 X X X X X X 

2125/15 10:53 Filter Air 1 X X X X X X 

2125/15 10:30 Filter Air 1 X X X X X X 

2125/15 NA Filter Air 1 X X X X X X 

Date: 3-2-15 

carrier: NA 

Test America 
THE LEADER <N ENVIRONMENTAL TESTING 

TestAmerica Laboratories, Inc. 
COC No: 

1 of 1 COCs 
Sampler: 

For Lab Use Only: 

Walk-in Client: I I 
Lab Sampling: 

Job I SDG No.: 

Sample Specific Notes: 

* 9315 Radium-226 (GFPC) 

contingent upon TAR results 

for all samples 

---
m ----
2: 
0~~~ ---Cl""" 
~~~~-
::r 
ll) 

::r 
Q, 
0 
c 
(J} 

g: 
'< 

--
--
--
~ -P"Ossible Hazarcrlc:lentiflcat~ ISample Disposal (A fee rriay be assessed if samples are retained longerth; Are any samples from a listed EPA Hazardous Waste? Please List any EPA Waste Codes for the sample in the 

Comments Section if the Jab is to dispose of the sample. 
@Non-Hazard ORammable Dston Irritant []Poison B 0Unknown I O<etum to Oient []Disposal by Lab C]Archive for. Month!. 

Speciallnstructions/QC Requirements & Comments: 

Custody Seals Intact D Yes D No !Custody Seal No.: !Cooler Terrip. ("C): Obs'c:l: 
Relinquished by.-:;- .(AA () {) C_.S!ll[)9ny: ---r- I . lw-- l ~ ·! -e_fio.. \ .Q..CV) 

elinquished by: Company: 

~elinquished by: Company: Date/Time: Received in Laboratory by: 

Corr'd: 

Company: 

Therm ID No...;, .L1Ll 

~~~ ~~K: 
Date/Time: 

Date/Time: 

Form No. CA-C-WI-002, Rev. 4.3, dated 12/0512013 



Login Sample Receipt Checklist 

Client: Tetra Tech EM Inc. 

Login Number: 10707 

List Number: 1 

Creator: Clarke, Jill C 

Question 

Radioactivity wasn't checked or is </= background as measured by a survey 
meter. 

The cooler's custody seal, if present, is intact. 

Sample custody seals, if present, are intact. 

The cooler or samples do not appear to have been compromised or 
tampered with. 

Samples were received on ice. 

Cooler Temperature is acceptable. 

Cooler Temperature is recorded. 

COC is present. 

COC is filled out in ink and legible. 

COC is filled out with all pertinent information. 

Is the Field Sampler's name present on COC? 

There are no discrepancies between the containers received and the COC. 

Samples are received within Holding Time. 

Sample containers have legible labels. 

Containers are not broken or leaking. 

Sample collection date/times are provided. 

Appropriate sample containers are used. 

Sample bottles are completely filled. 

Sample Preservation Verified. 

There is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs 

Containers requiring zero headspace have no headspace or bubble is 
<6mm (1/4"). 

Multiphasic samples are not present. 

Samples do not require splitting or compositing. 

Residual Chlorine Checked. 

TestAmerica St. Louis 

Answer 

True 

N/A 

True 

True 

N/A 

True 

True 

True 

True 

True 

N/A 

True 

True 

True 

True 

True 

True 

True 

True 

True 

N/A 

True 

True 

N/A 

Job Number: 160-10707-1 

List Source: TestAmerica St. Louis 

Comment 

WLLFOIA4312- 015- 0156327 



Definitions/Glossary 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Qualifier 

u 

Glossary 

Abbreviation 

n 

%R 

CFL 

CNF 

DER 

Dil Fac 

DL, RA, RE, IN 

DLC 

MDA 

EDL 

MDC 

MDL 

ML 

NC 

ND 

POL 

QC 

RER 

RL 

RPD 

TEF 

TEO 

Qualifier Description 

Result is less than the sample detection limit. 

These commonly used abbreviations may or may not be present in this report. 

Listed under the "D" column to designate that the result is reported on a dry weight basis 

Percent Recovery 

Contains Free Liquid 

Contains no Free Liquid 

Duplicate error ratio (normalized absolute difference) 

Dilution Factor 

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample 

Decision level concentration 

Minimum detectable activity 

Estimated Detection Limit 

Minimum detectable concentration 

Method Detection Limit 

Minimum Level (Dioxin) 

Not Calculated 

Not detected at the reporting limit (or MDL or EDL if shown) 

Practical Quantitation Limit 

Quality Control 

Relative error ratio 

Reporting Limit or Requested Limit (Radiochemistry) 

Relative Percent Difference, a measure of the relative difference between two points 

Toxicity Equivalent Factor (Dioxin) 

Toxicity Equivalent Quotient (Dioxin) 

TestAmerica Job ID: 160-10707-1 

TestAmerica St. Louis 

WLLFOIA4312- 015- 0156328 



Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Method 

9310 

GA-01-R 

Method Description 

Gross Alpha I Beta (GFPC) 

Cesium-137 & Other Gamma Emitters (GS) 

Protocol References: 

DOE= U.S. Department of Energy 

Method Summary 
TestAmerica Job ID: 160-10707-1 

Protocol 

SW846 

DOE 

Laboratory 

TALSL 

TALSL 

SW846 ="Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates. 

Laboratory References: 

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill- Filters 

Lab Sample ID 

160-10707-1 

160-10707-2 

160-10707-3 

160-10707-4 

160-10707-5 

160-10707-6 

Client Sample ID 

WAA-01-AF-PS-20150225 

WAA-02-AF-PS-20150225 

WAA-03-AF-PS-20150225 

WAA-04-AF-PS-20150225 

WAA-05-AF-PS-20150225 

WAA-00-AF-FB-20150225 

Sample Summary 

Matrix 

Filter 

Filter 

Filter 

Filter 

Filter 

Filter 

TestAmerica Job ID: 160-10707-1 

Collected Received 

02/25/15 11:06 03/02/15 10:35 

02/25/15 10:18 03/02/15 10:35 

02/25/15 10:42 03/02/15 10:35 

02/25/15 10:53 03/02/15 10:35 

02/25/15 10:30 03/02/15 10:35 

02/25/15 00:00 03/02/15 10:35 

TestAmerica St. Louis 
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Client Sample Results 
Client Tetra Tech EM Inc. TestAmerica Job 10. 160-10707·1 
ProJect/Site· West Lake Landfill - Filters 

Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/·) RL MDC Unit Prepared Analyzed Oil Fac 

0.333 0.344 10.0 0.350 pc,isample 
~ ~-~" ~ 

o:ito3i1s oT ss 03102115 15.34 

Gross Beta 1.53 3.33 10.0 0.440 pCi/Sample 03102115 15 34 03103115 07 55 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters 
Count Total 

Uncert. Uncert. 

Analyte Result (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 

cesil.lm=1'37 
-" "~--·-·-··-

0.000 1.42 8.03 pCi!Sample 03/02!15 15 45 

Count Total 

Other Detected Uncert. Uncert. 

Radionuclides Result Qualifier (2a+l-} (2a+l-} RL MDC Unit Prepared Analyzed Dil Fac 

pCiiSamp/e 
-"-~'w"'"'~'"'"'"~'""" 

Other Detected 03102115 15:45 03/04115 08.4 7 

Rad/onucfide 

Method: 9310- Gross I Beta 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+l-) Rl MDC Unit Prepared Analyzed Oil Fac 
"''''''~-·~ 

,,,, __ ,,, __ ,"'"' 
Gross Alpha 0.337 0.346 10.0 0.391 pC!JSample 03103/15 07. 56 

Gross Beta 24.6 1.40 2.83 10.0 0.407 pCi/Sample 03/02115 15 34 03103/15 07•56 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+l-) RL MDC Unit Prepared Analyzed Oil Fac 
~~~~'"' -- ~· ·~~··~ ·~ 

Cestum-137 -0,275 6,86 6.86 12.8 pCiiSample 03/02/15 15 45 03/04115 07.38 

Count Total 

Other Detected Unccrt Unccrt. 

Radionuclides Result Qualifier (2u+l-) {2u+l-} Rl. MDC Unit Prepared Analyzed Dil Fac 
-·~W-"·-·~'"'"~0< 

Other Detected None pCt/Sample 03102115 15.45 03104115 07:38 

Rad1011ucl/de 

Method: -Gross I Beta 
Count Total 

Uncert. Uncert, 

Analyte Result Qualifier (2a+/-) (2a+l-) RL MDC Unit Prepared Analyzed Oil Fac 

Gross Alpha OJ:l79 0.313 0.323 10.0 0.323 pCJISample 03102/15 15 34 03/03115 07 56 

Gross Beta 29,5 1.52 3 32 10.0 0 370 pCiiSample 03102115 15,34 03/03/15 07.56 

Tes!America St LoUis 

Page10of15 3/10/2015 
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Client Sample Results 
Client: Tetra Tech EM Inc. TestAmenca Job 10 160-10707-1 
ProjecUSite West Lake Landfill Filters 

·R - Cesium-137 Other Gamma Emitters 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 

Cesium-137 5.90 5.91 10.0 pCiiSample 03/021151545 03104/15 07 39 

Count Total 

Other Detected Uncert. Uncert. 

Radionuclides Result Qualifier (2a+l-) (2a+l-) Rt. MDC Unit Prepared Analyzed Di/Fac 

Other Detected None pciisample 03I02ii51545 03104115 07.·39 

Rad1onuc/ide 

Method: 9310- Gross I Beta (GFPC) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l-) (2a+l-l RL MDC Unit Prepared Analyzed DiiFac 

Gross Alpha 0.354 0.369 10.0 0.322 pcils.ampfe · 03/02/15 1534 03/03/15 07.56 

Gross Beta 29.4 1.53 3.32 10.0 OA27 pCi/Sample 03102115 15:34 03/03/15 07:56 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l-) (2a+l-) RL MDC Unit Analyzed DiiFac 
'MMMMMM,MMMMMMO~~-m-,~ 

i)cilsample Ceslum-137 -3.20 16.6 16.6 15 6 03/04/15 07 44 1 

Count Total 

Other Detected Uncert. Uncert. 

Radionuclides Result Qualifier (2a+/-) (2a+l-) RL MDC Unit Prepared Analyzed Dil Fac 
··-·--~~ .. -.~·- ~·~~M 

Other Detected None pCIISample 03102115 15.4 5 03104!15 07:44 

Radionucfide 

9310- Gross 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+l-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 

Gross Alpha 0.929 0.371 0.386 10.0 0.380 pCiiSample 03/02115 15 37 03/03115 07 56 1 

Gross Beta 25.1 1.39 2.87 10.0 0.418 pCi/Sample 03102115 15 37 03/03115 0156 

GA-01-R- Cesium-137 & Other Gamma Emitters 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 

0.000 1.28 1.28 pCi/Sample 03102115 15 45 03104115 07 43 

Tes!America St Louts 

Page 11 of 15 3/10/2015 
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Client· Tetra Tech EM Inc. 
ProjecUS1te: West Lake Landfill - Filters 

Other Detected 

Radionuclldes 

Other Detected 

Radlonucltde 

Method: 9310 -Gross 

Analyte 

Gross Alpha 

Gross Beta 

Result Qualifier 

None 

Result Qualifier 
"""'"'"v-••e~••••m~ 

0.337 

2.35 

Client Sample Results 

Count Total 

Uncert. 

(2u+l·) 

Count 

Uncert. 

(2o+/-) 

Uncert. 

(2u+l-) 

Total 

Uncert. 

(2o+/-) 
~------~ 

0.266 

0.533 

RL 

10.0 

MDC Unit 

pCilsampie 

Unit 

pCi/Sample 

0.417 pCiiSample 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2o+l·) (2o+l-) MDC Unit 
··---~··· .~ ... ~~··~· ., 

47.4 16:() pCi/Sample Cesium-137 -4.27 47.4 

Count Total 

Other Detected Uncert. Uncert. 

Radionuclides Result Qualifier (2u+l·) (2u+l-) RL MDC Unit 
'n '""""""'-~'"'''~ 

Other Detected None pCi/Sample 

Radionucllde 

Page 12 of 15 

TestAmerica Job 10. 160-10707-1 

Prepared 

03102115 15 45 

Prepared 

03102115 15:37 

03/02115 15.37 

Prepared 

15 45 

Prepared 

o3;o2!1st5:45 

Analyzed Oil Fac 
~- ""-

03/04115 07:43 

Analyzed Di!Fac 

03/03115 07:56 

03103/15 07:56 

Analyzed Oil Fac 

03/04115 07 42 

Analyzed Dil Fac 

03/04115 07"42 

TestAmenca St Louis 

3/10/2015 
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QC Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10707-1 
Project/Site: West Lake Landfill- Filters 

Method: 9310- Gross Alpha I Beta (GFPC) 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 

Gross Alpha 0.4654 0.264 0.269 10.0 0.297 pCi/Sample 03/02/15 15:34 03/03/15 07:55 

Gross Beta 0.7611 0.316 0.325 10.0 0.394 pCi/Sample 03/02/15 15:34 03/03/15 07:55 

Total 

Spike LCS LCS Uncert. %Rec. 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits 
-- --

Gross Alpha 5.37 5.200 0.991 10.0 0.327 pCi/Samr 97 75.125 

Total 

Spike LCSB LCSB Uncert. %Rec. 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits 
-- --

Gross Beta 17.8 18.28 2.19 10.0 0.439 pCi/Samr 103 75.125 

Total 

Sample Sample DU DU Uncert. RER 

Analyte Result Qual Result Qual (2a+/-) RL MDC Unit RER Limit 

Gross Alpha 0.751 1.009 0.381 10.0 0.297 pCi/Samr 0.36 

Gross Beta 29.6 31.81 3.55 10.0 0.394 pCi/Samr 0.32 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters 

Count Total 

MB MB Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit Prepared Analyzed Oil Fac 

Cesium-137 2.770 u 4.58 4.59 20.0 7.78 pCi/Sample 03/02/15 15:45 03/04/15 07:46 

Count Total 

Other Detected MB MB Uncert. Uncert. 

Radionuclides Result Qualifier (2a+!-) (2a+!-) RL MDC Unit Prepared Analyzed Di/Fac 

Other Detected None pCi!Sample 03102115 15:45 03104115 07:46 

Radionuclide 

TestAmerica St. Louis 
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QC Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10707-1 
Project/Site: West Lake Landfill- Filters 

Method: GA-01-R- Cesium-137 & Other Gamma Emitters (GS) (Continued) 

Total 

Spike LCS LCS Uncert. %Rec. 

Analyte Added Result Qual (2a+/-) RL MDC Unit %Rec Limits 
-----

Americium-241 32000 31140 3240 120 pCi/Samr 97 87.116 

Cesium-137 11100 10840 1140 20.0 66.3 pCi/Samr 98 87.120 

Cobalt-60 11600 11360 1150 44.8 pCi/Samr 98 87.115 

Total 

Sample Sample DU DU Uncert. RER 

Analyte Result Qual Result Qual (2a+/-) RL MDC Unit RER Limit 

Cesium-137 0.000 u -0.07843 u 6.64 20.0 12.1 pCi/Samr 0.01 

Total 

Other Detected Sample Sample DU DU Uncert. RER 

Radionuclides Result Qual Result Qual (2a+!-) RL MDC Unit RER Limit 

Other Detected None None pCi!Sam~ 

Radionuclide 

TestAmerica St. Louis 
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QC Association Summary 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10707-1 
Project/Site: West Lake Landfill- Filters 

Rad 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-10707-1 WAA-01-AF-PS-20150225 Totai/NA Filter None 

160-10707-1 DU WAA-01-AF-PS-20150225 Totai/NA Filter None 

160-1 0707-2 WAA-02-AF-PS-20150225 Totai/NA Filter None 

160-1 0707-3 WAA-03-AF-PS-20150225 Totai/NA Filter None 

160-1 0707-4 WAA-04-AF-PS-20150225 Totai/NA Filter None 

160-1 0707-5 WAA-05-AF-PS-20150225 Totai/NA Filter None 

160-1 0707-6 WAA-00-AF-FB-20150225 Totai/NA Filter None 

LCS 160-176883/2-A Lab Control Sample Totai/NA Filter None 

LCSB 160-176883/3-A Lab Control Sample Totai/NA Filter None 

MB 160-176883/1-A Method Blank Totai/NA Filter None 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-10707-1 WAA-01-AF-PS-20150225 Totai/NA Filter None 

160-10707-1 DU WAA-01-AF-PS-20150225 Totai/NA Filter None 

160-1 0707-2 WAA-02-AF-PS-20150225 Totai/NA Filter None 

160-1 0707-3 WAA-03-AF-PS-20150225 Totai/NA Filter None 

160-1 0707-4 WAA-04-AF-PS-20150225 Totai/NA Filter None 

160-1 0707-5 WAA-05-AF-PS-20150225 Totai/NA Filter None 

160-1 0707-6 WAA-00-AF-FB-20150225 Totai/NA Filter None 

LCS 160-176886/2-A Lab Control Sample Totai/NA Filter None 

MB 160-176886/1-A Method Blank Totai/NA Filter None 

TestAmerica St. Louis 
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Site: 

Laboratory: 

Data Reviewer: 

Review Date 

Sample Delivery Group (SDG): 

Sample Numbers: 

Matrix I Number of Samples: 

Tetra Tech, Inc. 
DATA VALIDATION REPORT 

LEVEL II 

West Lake Landfill Site, Bridgeton, Missouri 

Pace Analytical Services, Inc. (Lenexa, Kansas) 

Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

March 11, 2015 

60186505 

WAA-01-RV-PS-20150119, WAA-02-RV-PS-20150119, WAA-03-
RV -PS-20 150119, W AA -04-RV -PS-20 15 0119, W AA -04-RV-DU-
20150119, W AA-05-RV -PS-20150119, and WAA-00-RV -TB-
20150119 

5 Air Samples, 1 Field Duplicate Sample, and 1 Trip Blank 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document "Review of Data 
Packages from Subcontracted Laboratories" (February 2002) was used along with other criteria specified 
in the applicable methods. 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 
apparent from the summary data package. The following sections discuss any problems or deficiencies 
that were found, and data qualifications applied because of non-compliant QC. The data review was 
limited to the available field and laboratory QC information submitted with theproject-specific data 
package. 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 
assessed, and any qualifications made to the data accorded with those documents. 

11 March 2015 

Certified by Harry Ellis, Chemist Date 

103!9025140058.000 SDG 60186505 
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u 

J 

UJ 

R 

103!9025140058.000 

DATA VALIDATION QUALIFIERS 

The analyte was not detected above the reported sample quantitation limit. 

The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

The analyte was not detected above the reported sample quantitation limit, which is 
estimated. 

The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet QC criteria. Presence or absence of the analyte cannot be verified. 

2 SDG 60186505 
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DATA ASSESSMENT 

Sample delivery group (SDG) 60186505 included five (5) environmental air (adsorbent tube) samples and 
two (2) QC samples (a field duplicate and a trip blank). Samples were analyzed for selected volatile 
organic compounds via EPA Air Method T0-17. The following summarizes the data validation that was 
performed. 

VOLATILE ORGANIC COMPOUND ANALYSIS 

I. Holding Time and Chain of Custody (COC) Requirements 

The samples were received by the laboratory and analyzed within the established holding time of30 days 
from sample collection by tube to analysis. No data were qualified. 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

MS/MSD analyses are not practical for air analyses. Satisfactory LCS and field duplicate sample analysis 
provided adequate data on precision and accuracy. No qualifications were applied. 

III. Blanks 

No analytes were detected in the laboratory (method) blank and the field blank. No qualifications were 
applied. 

IV. Laboratory Control Sample (LCS) 

All LCS results were within QC limits. No qualifications were applied. 

V. Surrogates 

Several samples, including the field blank and the laboratory blank yielded surrogate recoveries above the 
QC limits. This may indicate over-sensitivity of the detector in the analytical instrument. All positive 
results in samples with excessive surrogate recoveries were qualified as estimated and flagged "J". 

VI. Comments 

No analytes were detected in the field samples. 

VII. Overall Assessment of Data 

Overall data quality is acceptable, with few qualifications added. All data are usable as qualified for their 
intended purposes. 

103!9025140058.000 3 SDG 60186505 
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www.pacelabs.com 

February 04, 2015 

Emily Fisher 
TETRA TECH EMI 
415 Oak 
Kansas City, MO 64106 

RE: Project: WESTLAKE LANDFILL 
Pace Project No.: 60186505 

Dear Emily Fisher: 

Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

Lenexa, KS 66219 

(913)599-5665 

Enclosed are the analytical results for sample(s) received by the laboratory on January 20, 2015. 
The results relate only to the samples included in this report Results reported herein conform to the 
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless 
otherwise noted in the body of the report 

If you have any questions concerning this report, please feel free to contact me. 

Sincerely, 

Sherri Rosenstangle 
sherri.rosenstangle@pacelabs.com 
Project Manager 

Enclosures 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. Page 1 of 17 
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www.pacelabs.com 

CERTIFICATIONS 

Project: WESTLAKE LANDFILL 

Pace Project No.: 60186505 

Minnesota Certification IDs 
1700 Elm Street SE Suite 200, Minneapolis, MN 55414 
A2LA Certification #: 2926.01 

Minnesota Certification#: 027-053-137 
Mississippi Certification #: Pace 
Montana Certification #: MT0092 
Nevada Certification#: MN 00064 
Nebraska Certification #: Pace 

Alaska Certification#: UST-078 
Alaska Certification #MN00064 
Alabama Certification #40770 
Arizona Certification#: AZ-0014 
Arkansas Certification #: 88-0680 
California Certification#: 01155CA 
Colorado Certification #Pace 
Connecticut Certification #: PH-0256 
EPA Region 8 Certification #: 8TMS-L 
Florida/NELAP Certification #: E87605 
Guam Certification #:14-008r 
Georgia Certification #: 959 
Georgia EPD #: Pace 
Idaho Certification #: MN00064 
Hawaii Certification #MN00064 
Illinois Certification#: 200011 
Indiana Certification#C-MN-01 
Iowa Certification #: 368 
Kansas Certification #: E-1 0167 
Kentucky Dept of En vi. Protection - OW #90062 
Kentucky Dept of En vi. Protection - WW #:90062 
Louisiana DEQ Certification #: 3086 
Louisiana DHH #: LA140001 
Maine Certification#: 2013011 
Maryland Certification #: 322 
Michigan DEPH Certification #: 9909 

New Jersey Certification #: MN-002 
New York Certification#: 11647 
North Carolina Certification#: 530 
North Carolina State Public Health#: 27700 
North Dakota Certification #: R-036 
Ohio EPA#: 4150 
Ohio VAP Certification#: CL 101 
Oklahoma Certification#: 9507 
Oregon Certification#: MN200001 
Oregon Certification#: MN300001 
Pennsylvania Certification #: 68-00563 
Puerto Rico Certification 
Saipan (CNMI) #:MP0003 
South Carolina #:74003001 
Texas Certification#: T104704192 
Tennessee Certification#: 02818 
Utah Certification#: MN000642013-4 
Virginia DGS Certification#: 251 
VirginiaNELAP Certification #: Pace 
Washington Certification #: C486 
West Virginia Certification #: 382 
West Virginia DHHR #:9952C 
Wisconsin Certification #: 999407970 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

Lenexa, KS 66219 

(913)599-5665 

Page 2 of 17 

WLLFOIA4312- 015- 0156342 



www.pacelabs.com 

Project: WESTLAKE LANDFILL 

Pace Project No.: 60186505 

Lab ID Sample ID 

60186505001 WAA-01-RV -PS-20150119 

60186505002 WAA-02-RV -PS-20150119 

60186505003 WAA-03-RV -PS-20150119 

60186505004 WAA-04-RV -PS-20150119 

60186505005 WAA-05-RV -PS-20150119 

60186505006 WAA-04-RV-DU-20150119 

60186505007 WAA-00-RV-TB-20150119 

SAMPLE SUMMARY 

Matrix Date Collected Date Received 

Air 01/19/1514:01 01/20/15 14:06 

Air 01/19/1513:14 01/20/15 14:06 

Air 01/19/1513:40 01/20/15 14:06 

Air 01/19/15 13:52 01/20/15 14:06 

Air 01/19/15 13:20 01/20/15 14:06 

Air 01/19/15 13:52 01/20/15 14:06 

Air 01/19/15 13:00 01/20/15 14:06 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

Lenexa, KS 66219 

(913)599-5665 

Page 3 of 17 
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www.pacelabs.com 

Project: WESTLAKE LANDFILL 

Pace Project No.: 60186505 

Lab ID Sample ID 

60186505001 WAA-01-RV -PS-20150119 

60186505002 WAA-02-RV -PS-20150119 

60186505003 WAA-03-RV -PS-20150119 

60186505004 WAA-04-RV -PS-20150119 

60186505005 WAA-05-RV -PS-20150119 

60186505006 WAA-04-RV-DU-20150119 

60186505007 WAA-00-RV-TB-20150119 

SAMPLE ANAL YTE COUNT 

Method 

T0-17M 

T0-17M 

T0-17M 

T0-17M 

T0-17M 

T0-17M 

T0-17M 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Analysts 

RTP 

RTP 

RTP 

RTP 

RTP 

RTP 

RTP 

Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

Analytes 
Reported 

15 

15 

15 

15 

15 

15 

15 

Lenexa, KS 66219 

(913)599-5665 

Laboratory 

PASI-M 

PASI-M 

PASI-M 

PASI-M 

PASI-M 

PASI-M 

PASI-M 

Page 4 of 17 
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ce Analytical~~ 
www pacelabs.com 

ANALYTICAL RESULTS 

Pace Analytical Services, Inc 

9608 Lo1ret Blvd 

Lenexa, KS 66219 

(913)599-5665 

Project: WESTLAKE LANDFILL 

Pace ProJect No 60186505 

Sample: WAA-01-RV-PS-20150119 

Parameters 

T017M VOC MS AIR Passive 

Benzene 
cis-1 .2-Dichloroethene 
trans-1,2-Dichloroethene 
Ethylbenzene 
lsopropylbenzene (Cumene) 
Methyl-tert-butyl ether 
Tetrachloroethane 
Toluene 
Trichloroethane 
1,2,4-Trime!hylbenzene 
1,3,5-Trimethylbenzene 
Vinyl chloride 
m&p-Xylene 
o-Xylene 
Surrogates 
a,a,a-Trifluorotoluene (S) 

Date: 02/04/2015 06 00 PM 

LabiD: 60186505001 Collected: 01/19/15 14.01 Received: 01/20/15 14 06 Matrix A1r 

Results Units Report Limit OF Prepared 

Analytical Method: T0-17M Preparation Method: T0-17M 

NO ug/m3 0 048 02/02/15 12:38 
NO ug/m3 0.095 02/02/15 12 38 
NO ug/m3 0.048 02/02/15 12:38 
NO ug/m3 0.048 02/02115 12:38 
NO ug/m3 0.048 02/02/15 12:38 
NO ug/m3 0.048 02/02/15 12:38 
NO ug/m3 0.048 02/02115 12:38 

0.58 ug/m3 0.048 02/02/15 12:38 
NO ug/m3 0.048 02/02/15 12:38 
NO ug/m3 0.048 02/02/15 12:38 
NO ug/m3 0.048 02/02/15 12:38 
NO ug/m3 0.31 02/02/15 12.38 
NO ug/m3 0.095 02/02/15 12:38 
NO ug/m3 0.048 02/02/15 12:38 

124 %. 38-150 02/02/15 12:38 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced. exceplln full, 
without the wntten consent of Pace Analytical Services Inc 

Analyzed CAS No Qual 

02/03/15 16:34 71-43-2 
02/03/15 16:34 156-59-2 
02/03/15 16.34 156-60-5 
02/03/15 16:34 100-41-4 
02/03/15 16:34 98-82-8 
02/03/15 16:34 1634-04-4 
02/03/15 16.34 127-18-4 
02/03/15 16 34 108-88-3 
02/03/15 16:34 79-01-6 
02/03/15 16:34 95-63-6 
02/03/15 16:34 108-67-8 
02/03/15 16:34 75-01-4 
02/03/15 16:34 179601-23-1 
02/03/15 16:34 95-47-6 

02/03/15 16:34 98-08-8 

Page 5 of 17 
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ANALYTICAL RESULTS 

Pace Analytical Services, Inc. 

9608 L01ret B!vd 

lenexa KS 66219 

(913)599-5665 

Project WESTLAKE LANDFILL 

Pace Project No.: 60186505 

Sample: WAA-02-RV-PS-20150119 

Parameters 

T017M VOC MS AIR Passive 

Benzene 
cis-1 ,2-Dichloroethene 
trans-1 ,2-Dichloroethene 
Ethylbenzene 
lsopropylbenzene (Cumene) 
Methyl-tert-butyl ether 
Tetrachloroethene 
Toluene 
Trichloroethene 
1 ,2,4-Trimethylbenzene 
1 ,3,5· Trimethylbenzene 
Vinyl chloride 
m&p-Xylene 
a-Xylene 
Surrogates 
a,a,a-Trifluorotoluene (S) 

Date 02/04/2015 06 00 PM 

LabiD: 60186505002 Collected: 01/19/15 13:14 Received· 01/20/15 14.06 Matrix. A1r 

Results Units Report Limit OF Prepared 

Analytical Method: T0-17M Preparation Method: T0-17M 

NO ug/m3 0.048 02/02/15 12:38 
NO ug/m3 0.095 02/02/15 12 38 
NO ug/m3 0.048 02/02/15 12:38 
NO ug/m3 0.048 02/02/15 12:38 
NO ug/m3 0.048 02/02/15 12:38 
NO ug/m3 0.048 02102115 12:38 
NO ug/m3 0.048 02/02115 12:38 

0.56 ug/m3 0.048 02/02/15 12:38 
NO ug/m3 0.048 02/02/15 12"38 
NO ug/m3 0.048 02/02/15 12:38 
NO ug/m3 0.048 02/02/15 12.38 
NO ug/m3 0.31 02/02/15 12:38 
NO ug/m3 0.095 02/02/15 12:38 
NO ug/m3 0.048 02/02/15 12:38 

137 %. 38-150 02/02/15 12:38 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced exceplm fult 

withoullhe written consent of Pace Analytical Serv1ces, Inc 

Analyzed CAS No. Qual 

02/03/15 17:00 71-43-2 
02/03/15 17:00 156-59-2 
02/03/15 17:00 156-60-5 
02/03/15 17:00 100-41-4 
02/03/15 17 00 98-82-8 
02/03/15 17 00 1634-04-4 
02/03/15 17"00 127-18-4 
02/03/15 17:00 108-88-3 
02/03/15 17:00 79-01-6 
02/03/15 17 00 95-63-6 
02/03/15 17:00 108-67-8 
02/03/15 17:00 75-01-4 
02/03/15 17:00 179601-23-1 
02/03/15 17 00 95-47-6 

02/03/15 17:00 98-08-8 
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Project 

Pace Project No .. 

WESTLAKE LANDFILL 

60186505 

ANALYTICAL RESULTS 

Pace Analytical Services, Inc. 

9608 Loire! Blvd 

Lenexa, KS 66219 

(913)599-5665 

Sample: WAA-03-RV-PS-20150119 labiD: 60186505003 Collected: 01/19/15 13:40 Received: 01/20/15 14:06 Matrix: Air 

Parameters 

T017M VOC MS AIR Passive 

Benzene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
Ethylbenzene 
lsopropylbenzene (Cumene) 
Methyl-tert-butyl ether 
Tetrachloroethene 
Toluene 
Trichloroethene 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl chloride 
m&p-Xylene 
a-Xylene 
Surrogates 
a,a,a-Trifluorotoluene (S) 

Date 02104/20 15 06 00 PM 

Results Units Report limit DF Prepared 

Analytical Method: T0-17M Preparation Method: T0-17M 

ND ugfm3 0.048 02/02/15 12"38 
ND ug/m3 0.095 02/02/15 12 38 
ND ug/m3 0.048 02/02/15 12:38 
ND ug/m3 0.048 02/02/15 12:38 
ND ug/m3 0.048 02/02/15 12:38 
ND ug/m3 0.048 02/02/15 12:38 

ND ug/m3 0.048 02/02/15 12:38 

ND ug/m3 0.048 02/02/15 12:38 
ND ug/m3 0,048 02/02/15 12.38 

ND ug/m3 0.048 02/02/15 12:38 

ND ug/m3 0.048 02/02/15 12.38 

ND ug/m3 0.31 02/02/15 12 38 

ND ug/m3 0.095 02/02/15 12:38 

ND ug/m3 0.048 02/02/15 12:38 

154 %. 38-150 02/02/15 12:38 

REPORT OF LABORATORY ANALYSIS 

ThiS report shall no! be reproduced except in full. 

wrlhoutlhe written consent of Pace Analytical Serv1ces Inc 

Analyzed CAS No. Qual 

02/03/15 17:27 71-43-2 
02/03/15 17:27 156-59-2 
02/03/15 17:27 156-60-5 
02/03/15 17 27 100-41-4 
02/03/15 17:27 98-82-8 
02/03/15 17:27 1634-04-4 
02/03/15 17:27 127-18-4 
02/03/15 17:27 108-88-3 
02/03/15 17:27 79-01-6 
02/03/15 17:27 95-63-6 
02/03/15 17:27 108-67-8 
02/03/15 17 27 75-01-4 
02/03/15 17:27 179601-23-1 
02/03/15 17:27 95-47-6 

02/03/15 17:27 98-08-8 S3 
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ce Analytical 
® 

WWWP!icel!lbs.com 

Project WESTLAKE LANDFILL 

Pace Project No.: 60186505 

ANAlYTICAL RESUlTS 

Pace Analytical Services, Inc. 

9608 Loire! Blvd 

Lenexa KS 66219 

(913)599-5665 

Sample: WAA-04-RV-PS-20'150119 labiD: 01/19/1513.52 01/20/15 14:06 Matnx: Air 

Parameters Results Units Report Limit OF Prepared Analyzed CAS No Qual 

T017M VOC MS AIR Passive Analytical Method: T0-17M Preparation Method· T0-17M 

Benzene NO ug/m3 0.048 02/02/15 12:38 02/03/15 17:54 71-43-2 
cis-1 ,2-Dichloroethene NO ug/m3 0.095 02/02/15 12:38 02/03/15 17'54 156-59-2 
trans-1 ,2-Dichloroethene NO ug/m3 0.048 02/02/15 12:38 02/03/15 17:54 156-60-5 
Ethylbenzene NO ug/m3 0.048 02/02/15 12:38 02/03115 17:54 100-41-4 
lsopropylbenzene {Cumene) NO ug/m3 0.048 02/02/15 12:38 02/03/15 17:54 98-82-8 
Methyl-tart-butyl ether NO ug/m3 0.048 02/02/15 12:38 02/03/15 17:54 1634-04-4 
Tetrachloroethane NO ug/m3 0.048 02/02/15 12:38 02/03/15 17:54 127-18-4 
Toluene 0.50 ug/m3 0.048 02/02/15 12:38 02/03/15 17 54 108-88-3 
Trichloroethane NO ug/m3 0.048 02/02/15 12:38 02/03/15 17:54 79-01-6 
1 ,2,4-Trimethylbenzene NO ug/m3 0.048 02/02/15 12:38 02/03/15 17:54 95-63-6 
1 ,3,5-Trimethylbenzene NO ug/m3 0.048 02/02/15 12:38 02/03/15 17:54 108-67-8 
Vinyl chloride NO ug/m3 0.31 02/02/15 12:38 02/03/15 17:54 75-01-4 
m&p-Xylene NO ug/m3 0.095 02/02/15 12:38 02/03/15 17:54 179601-23-1 
o-Xylene NO ug/m3 0.048 02/02/15 12:38 02/03/15 17 54 95-47-6 
Surrogates 
a,a,a-Trifluorotoluene (S} 180 %. 38-150 02/02/15 12:38 02/03/15 17.54 98-08-8 83 

REPORT OF LABORATORY ANAlYSIS 
This report shall not be reproduced except in full. 

Date. 02/04/2015 06'00 PM Without the wrillen consent of Pace AnalytJcal Services Inc Page 8 of 1 
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I' he Ana!ytica( 
www.pacelabs.cam 

Project WESTLAKE LANDFILL 

Pace Project No 60186505 

ANAlYTICAL RESULTS 

Pace Analytical Services, Inc. 

9608 Lolret Blvd. 

tenexa, KS 66219 

(913)599-5665 

Sample: WAA-05-RV-PS-20150119 LabiD: 60186505005 Collected: 01/19/1513:20 Received: 01/20/15 14 06 Matrix A1r 

Parameters 

T017M VOC MS AIR Passive 

Benzene 
cis-1 ,2-Dichloroethene 
trans-1,2-Dichloroethene 
Ethylbenzene 
lsopropylbenzene (Cumene) 
Methyl-tert-butyl ether 
Tetrachloroethene 
Toluene 
Trichloroethene 
1 ,2,4-Trimethylbenzene 
1 ,3,5-Trimethylbenzene 
Vinyl chloride 
m&p-Xylene 
a-Xylene 
Surrogates 
a,a,a-Trifluorotoluene (S) 

Date: 02/04/2015 06 00 PM 

Results Units Report Limit OF Prepared 

Analytical Method T0-17M Preparation Method T0-17M 

NO ug/m3 0.048 02/02/15 12:38 

ND ug/m3 0.095 02/02/15 12 38 

ND ug/m3 0.048 02/02/15 12:38 

ND ug/m3 0.048 02/02/15 12:38 

ND ug/m3 0 048 02/02/15 12:38 

ND ug/m3 0.048 02/02/15 12:38 

ND ug/m3 0.048 02/02/15 12 38 

0.39 ug/m3 0.048 02/02/15 12:38 

ND ug/m3 0.048 02/02/15 12:38 

NO ug/m3 0.048 02/02/15 12.38 

NO ug/m3 0.048 02/02/15 12:38 

ND ug/m3 0.31 02/02/15 12:38 

ND ug/m3 0.095 02/02/15 12"38 

ND ug/m3 0 048 02/02/15 12 38 

157 %. 38-150 02/02/15 12:38 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except fult 

withOut the written consent ol Pace Analytical Serv1ces. Inc 

Analyzed CAS No. Qual 

02/03/1518:20 71-43-2 
02/03/15 18:20 156-59-2 
02/03/15 18:20 156-60-5 
02/03/15 18"20 100-41-4 
02/03/15 18:20 98-82-8 
02/03/15 18:20 1634-04-4 
02/03/15 18:20 127-18-4 
02/03/15 18:20 108-88-3 
02/03/15 18:20 79-01-6 
02/03/15 18:20 95-63-6 
02/03/15 18:20 108-67-8 
02/03/15 18:20 75-01-4 
02/03/15 18:20 179601-23-1 
02/03/15 18:20 95-47-6 

02103/15 18:20 98-08-8 83 

Page 9 of 17 
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www.pacelsbs. com 

ANALYTICAL RESULTS 

Pace Analytical Services, Inc. 

9608 Loire! Blvd 

Lenexa, KS 66219 

(913)599-5665 

ProJect: WESTLAKE LANDFILL 

Pace ProJect No .. 60186505 

Sample: WAA-04-RV-DU-20150119 

Parameters 

T017M VOC MS AIR Passive 

Benzene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
Ethylbenzene 
lsopropylbenzene (Cumene} 
Methyl-tert-butyl ether 
Tetrachloroethene 
Toluene 
Trichloroethene 
1,2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 
Vinyl chloride 
m&p-Xylene 
a-Xylene 
Surrogates 
a a,a-Trifiuorotoluene (S) 

Dale. 02/04/2015 06 00 PM 

LabiD: 60186505006 Collected: 01/19/15 13:52 Recetved: 01/20/15 14:06 Matrix: Air 

Results Units Report Limit DF Prepared 

Analytical Method: T0-17M Preparatton Method: T0-17M 

ND ug/m3 0.048 02/02/15 12:38 
ND ug/m3 0.095 02/02/15 12:38 
ND ug/m3 0 048 02/02/15 12 38 
ND ug/m3 0.048 02/02/15 12:38 
ND ug/m3 0.048 02/02/15 12:38 
ND ug/m3 0.048 02/02/15 12:38 
ND ug/m3 0.048 02/02/15 12:38 

0.56 ug/m3 0.048 02/02/15 12:38 
ND ug/m3 0.048 02/02/15 12:38 
ND ug/m3 0.048 02/02/15 12:38 
ND ug/m3 0.048 02/02/15 12:38 
ND ug/m3 0.31 02/02/15 12:38 
ND ug/m3 0.095 1 02/02/15 12:38 

ND ug/m3 0.048 02/02/15 12:38 

130 %. 38-150 02/02/15 12:38 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except In full. 

without the wnllen consent of Pace Analytical Serv1ces. Inc 

Analyzed CAS No. Qual 

02/03/15 18:47 71-43-2 
02/03/15 18•47 156-59-2 
02/03/15 18:47 156-60-5 
02/03/15 18:47 100-41-4 
02/03/15 18:4 7 98-82-8 
02/03/15 18:47 1634-04-4 
02/03/15 18:47 127-18-4 
02/03/15 18:47 108-88-3 
02/03/15 18:47 79-01-6 
02/03/15 18:47 95-63-6 
02/03/15 18:47 108-67-8 
02/03/15 18:47 75-01-4 
02/0311518:47 179601-23-1 
02/03/15 18:47 95-47-6 

02/03115 18:47 98-08-8 

Page 10 ol17 
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www.pacelabs.com 

ProJect: WESTLAKE LANDFILL 

Pace Project No 60186505 

ANAlYTICAL RESULTS 

Pace Analytical Services, Inc. 

9608 loiret Blvd. 

Lenexa, KS 66219 

(913)599-5665 

Sample: WAA-00-RV-TB-20150119 labiD: 60186505007 Collected 01/19/1513:00 Received: 01/20/15 14:06 Matrix· Air 

Parameters 

T017M VOC MS AIR Passive 

Benzene 
cis-1 .. 2-Dichloroethene 
trans-1,2-Dichloroethene 
Ethylbenzene 
lsopropylbenzene (Cumene) 
Methyl-tert-butyl ether 
Tetrachloroethene 
Toluene 
Trichloroethene 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl chloride 
m&p-Xylene 
o-Xylene 
Surrogates 
a,a,a-Trifluorotoluene {S) 

Date 02/04/2015 o6·oo PM 

Results Units Report Limit DF Prepared 

Analytical Method: T0-17M Preparation Method: T0-17M 

ND ug/m3 0.047 02/02/15 12:38 

ND ug/m3 0.095 02/02/15 12:38 

ND ug/m3 0.047 02/02/15 12.38 

ND ug/m3 0.047 02/02/15 12:38 

ND ug/m3 0.047 02/02/15 12:38 

ND ug/m3 0.047 02/02/15 12:38 

ND ug/m3 0.047 02/02/15 12:38 

ND ug/m3 0.047 02/02/15 12:38 

ND ug/m3 0 047 02/02/15 12:38 

ND ug/m3 0.047 02/02/15 12 38 

ND ug/m3 0.047 02/02/15 12:38 

ND ug/m3 0.31 02/02/1512:38 

ND ug/m3 0.095 02/02/15 12:38 

ND ug/m3 0.047 02/02/15 12:38 

241 %. 38-150 02/02/15 12:38 

REPORT OF LABORATORY ANAlYSIS 

This report shall not be reproduced, except in full 

Without the wnllen consent of Pace Analytical Services. Inc 

Analyzed CAS No Qual 

02/03/15 19•14 71-43-2 
02/03/15 19: 14 156-59-2 
02/03/15 19: 14 156-60-5 
02/03/15 19:14 100-41-4 
02/03/15 19: 14 98-82-8 
02/03/15 19: 14 1634-04-4 
02/03/15 1914 127-18-4 
02/03/15 19: 14 108-88-3 
02/03/15 19:14 79-01-6 
02/03/15 19 14 95-63-6 
02/03/15 19:14 108-67-8 
02/03/15 19: 14 75-01-4 
02/03/15 19:14 179601-23-1 
02/03/15 19: 14 95-47-6 

02/03/15 19:14 98-08-8 S3 

Page 11 of 1 
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www.pacelabs.com 

Project: WESTLAKE LANDFILL 

Pace Project No.: 60186505 

QC Batch: AIR/22410 

QC Batch Method: T0-17M 

QUALITY CONTROL DATA 

Analysis Method: T0-17M 

Analysis Description: T017 MSSAIR 

Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

Lenexa, KS 66219 

(913)599-5665 

Associated Lab Samples: 60186505001, 60186505002, 60186505003, 60186505004, 60186505005, 60186505006, 60186505007 

METHOD BLANK: 1892528 Matrix: Air 

Associated Lab Samples: 60186505001,60186505002,60186505003,60186505004,60186505005,60186505006,60186505007 

Blank Reporting 
Parameter Units Result Limit Analyzed Qualifiers 

1 ,2,4-Trimethylbenzene ug/m3 NO 3.2 02/03/15 15:40 
1 ,3,5-Trimethylbenzene ug/m3 NO 3.2 02/03/15 15:40 
Benzene ug/m3 NO 3.2 02/03/15 15:40 
cis-1 ,2-Dichloroethene ug/m3 NO 6.4 02/03/15 15:40 
Ethylbenzene ug/m3 NO 3.2 02/03/15 15:40 
lsopropylbenzene (Cumene) ug/m3 NO 3.2 02/03/15 15:40 
m&p-Xylene ug/m3 NO 6.4 02/03/15 15:40 
Methyl-tert-butyl ether ug/m3 NO 3.2 02/03/15 15:40 
a-Xylene ug/m3 NO 3.2 02/03/15 15:40 
Tetrachloroethene ug/m3 NO 3.2 02/03/15 15:40 
Toluene ug/m3 NO 3.2 02/03/15 15:40 
trans-1 ,2-Dichloroethene ug/m3 NO 3.2 02/03/15 15:40 
Trichloroethene ug/m3 NO 3.2 02/03/15 15:40 
Vinyl chloride ug/m3 NO 20.8 02/03/15 15:40 
a,a,a-Trifluorotoluene (S) %. 164 38-150 02/03/15 15:40 S3 

LABORATORY CONTROL SAMPLE & LCSD: 1892529 1892530 
Spike LCS LCSD LCS LCSD % Rec Max 

Parameter Units Cone. Result Result % Rec % Rec Limits RPD RPD 
----

1 ,2,4-Trimethylbenzene ug/m3 3330 3150 3260 95 98 53-125 3 30 
1 ,3,5-Trimethylbenzene ug/m3 3330 3190 3480 96 104 61-125 9 30 
Benzene ug/m3 2080 2310 2180 111 105 30-150 6 30 
cis-1 ,2-Dichloroethene ug/m3 2160 2220 2050 102 95 30-150 8 30 
Ethylbenzene ug/m3 2450 2440 2600 99 106 62-135 6 30 
lsopropylbenzene (Cumene) ug/m3 2870 2770 3020 96 105 63-135 9 30 
m&p-Xylene ug/m3 5120 4640 4890 91 95 61-128 5 30 
Methyl-tert-butyl ether ug/m3 2560 2690 2430 105 95 30-150 10 30 
a-Xylene ug/m3 2380 1920 2110 81 89 60-125 9 30 
Tetrachloroethene ug/m3 2830 2740 2850 97 101 54-139 4 30 
Toluene ug/m3 2250 2090 2100 93 93 58-134 30 
trans-1 ,2-Dichloroethene ug/m3 2160 2070 1960 96 91 30-150 6 30 
Trichloroethene ug/m3 2420 2650 2520 110 104 40-150 5 30 
Vinyl chloride ug/m3 5410 4400 3780 81 70 30-150 15 30 
a,a,a-Trifluorotoluene (S) %. 109 105 38-150 30 

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result. 

Date: 02/04/2015 06:00 PM 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Qualifiers 
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Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

www.pacelabs.com 

QUALIFIERS 

Project: WESTLAKE LANDFILL 

Pace Project No.: 60186505 

DEFINITIONS 

OF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of 
the sample aliquot, or moisture content 
NO - Not Detected at or above adjusted reporting limit 

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit 

MDL -Adjusted Method Detection Limit 

PQL- Practical Quantitation Limit 

RL - Reporting Limit 

S - Surrogate 

1 ,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene. 

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values. 

LCS(D)- Laboratory Control Sample (Duplicate) 

MS(D)- Matrix Spike (Duplicate) 

DUP - Sample Duplicate 

RPD - Relative Percent Difference 

NC - Not Calculable. 

SG - Silica Gel - Clean-Up 

U - Indicates the compound was analyzed for, but not detected. 
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for 
each analyte is a combined concentration. 
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes. 

TNI- The NELAC Institute. 

LABORATORIES 

PASI-M Pace Analytical Services- Minneapolis 

ANAL YTE QUALIFIERS 

S3 Surrogate recovery exceeded laboratory control limits. Analyte presence below reporting limits in associated samples. 
Results unaffected by high bias. 

Date: 02/04/2015 06:00 PM 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Lenexa, KS 66219 

(913)599-5665 

Page 13 of 17 
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www.pacelabs.com 

Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

Lenexa, KS 66219 

(913)599-5665 

QUALITY CONTROL DATA CROSS REFERENCE TABLE 

Project: WESTLAKE LANDFILL 

Pace Project No.: 60186505 

Lab ID Sample ID QC Batch Method QC Batch 

60186505001 WAA-01-RV -PS-20150119 T0-17M AIR/22410 
60186505002 WAA-02-RV -PS-20150119 T0-17M AIR/22410 
60186505003 WAA-03-RV -PS-20150119 T0-17M AIR/22410 
60186505004 WAA-04-RV -PS-20150119 T0-17M AIR/22410 
60186505005 WAA-05-RV -PS-20150119 T0-17M AIR/22410 
60186505006 WAA-04-RV-DU-20150119 T0-17M AIR/22410 
60186505007 WAA-00-RV-TB-20150119 

Date: 02/04/2015 06:00 PM 

T0-17M AIR/22410 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Analytical 
Analytical Method Batch 

T0-17M AIR/22411 
T0-17M AIR/22411 
T0-17M AIR/22411 
T0-17M AIR/22411 
T0-17M AIR/22411 
T0-17M AIR/22411 
T0-17M AIR/22411 

Page 14 of 17 
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Courier: 

Custody Seal on Cooler/Box Present? 

Packing Material: Wrap 

Temp. (T017 and T013 samples only) !'C): 

Temp should be above 

Type of ice Received 

Project Manager Review: 

Dcllent 

Corrected Temp ('C): 

f'<"u .(l_ 

Note: Whenever there is a discrepancy Carolina 

hold, incorrect preservative, out of temp, incorrect containers) 

Comments: 

Page 15 of 17 
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CHAIN-OF-CUSTODY I Analytical Request Document 
The Chain-of-Custody is a LEGAL DOCUMENT. All relevant fields must be completed accurately. 

Section A SectionS Section C 
Required Client Information: 

Valid Matrix Codes i 1i:: ~ ~ ~ $ ~ 
COLLECTED Vi 
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Site: 

Laboratory: 

Data Reviewer: 

Review Date 

Sample Delivery Group (SDG): 

Sample Numbers: 

Matrix I Number of Samples: 

Tetra Tech, Inc. 
DATA VALIDATION REPORT 

LEVEL II 

West Lake Landfill Site, Bridgeton, Missouri 

Pace Analytical Services, Inc. (Lenexa, Kansas) 

Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

March 10, 2015 

60187573 

WAA-01-RV -PS-20150204, WAA-02-RV -PS-20150204, 
WAA-03-RV -PS-20150204, W AA-04-RV -PS-20150204, 
WAA-04-RV -DU-20150204, W AA-05-RV -PS-20150204, and 
WAA-00-RV -TB-20150204 

5 Air Samples, 1 Field Duplicate Sample, and 1 Trip Blank 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document "Review of Data 
Packages from Subcontracted Laboratories" (February 2002) was used along with other criteria specified 
in the applicable methods. 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 
apparent from the summary data package. The following sections discuss any problems or deficiencies 
that were found, and data qualifications applied because of non-compliant QC. The data review was 
limited to the available field and laboratory QC information submitted with theproject-specific data 
package. 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 
assessed, and any qualifications made to the data accorded with those documents. 

10 March 2015 

Certified by Harry Ellis, Chemist Date 

103!9025140058.000 SDG 60187573 
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u 

J 

UJ 

R 

103!9025140058.000 

DATA VALIDATION QUALIFIERS 

The analyte was not detected above the reported sample quantitation limit. 

The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

The analyte was not detected above the reported sample quantitation limit, which is 
estimated. 

The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet QC criteria. Presence or absence of the analyte cannot be verified. 

2 SDG 60187573 

WLLFOIA4312- 015- 0156359 



DATA ASSESSMENT 

Sample delivery group (SDG) 60187573 included five (5) environmental air (adsorbent tube) samples and 
two (2) QC samples (a field duplicate and a trip blank). Samples were analyzed for selected volatile 
organic compounds via EPA Air Method T0-17. The following summarizes the data validation that was 
performed. 

VOLATILE ORGANIC COMPOUND ANALYSIS 

I. Holding Time and Chain of Custody (COC) Requirements 

The samples were received by the laboratory and analyzed within the established holding time of30 days 
from sample collection by tube to analysis. No data were qualified. 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

MS/MSD analyses are not practical for air analyses. Satisfactory LCS and field duplicate sample analysis 
provided adequate data on precision and accuracy. No qualifications were applied. 

III. Blanks 

No analytes were detected in the laboratory (method) blank or the field blank No qualifications were 
applied. 

IV. Laboratory Control Sample (LCS) 

Almost all LCS results were within QC limits. However, methyl tert-butyl ether (MTBE) yielded a 
recovery of 141 percent, above QC limits of70 to 130 percent. MTBE was not detected in the field 
samples so no qualifications were applied. 

V. Surrogates 

All surrogate recoveries were within QC limits. No qualifications were applied. 

VI. Comments 

No analytes were detected in the field samples. 

VII. Overall Assessment of Data 

Overall data quality is acceptable, with no qualifications added. All data are usable as reported for their 
intended purposes. 

103!9025140058.000 3 SDG 60187573 
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www.pacelabs.com 

February 25, 2015 

Emily Fisher 
TETRA TECH EMI 
415 Oak 
Kansas City, MO 64106 

RE: Project: WEST LAKE LANDFILL 
Pace Project No.: 60187573 

Dear Emily Fisher: 

Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

Lenexa, KS 66219 

(913)599-5665 

Enclosed are the analytical results for sample(s) received by the laboratory on February 06, 2015. 
The results relate only to the samples included in this report Results reported herein conform to the 
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless 
otherwise noted in the body of the report 

If you have any questions concerning this report, please feel free to contact me. 

Sincerely, 

Sherri Rosenstangle 
sherri.rosenstangle@pacelabs.com 
Project Manager 

Enclosures 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. Page 1 of 16 
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www.pacelabs.com 

CERTIFICATIONS 

Project: WEST LAKE LANDFILL 

Pace Project No.: 60187573 

Minnesota Certification IDs 
1700 Elm Street SE Suite 200, Minneapolis, MN 55414 
A2LA Certification #: 2926.01 

Minnesota Certification#: 027-053-137 
Mississippi Certification #: Pace 
Montana Certification #: MT0092 
Nevada Certification#: MN 00064 
Nebraska Certification #: Pace 

Alaska Certification#: UST-078 
Alaska Certification #MN00064 
Alabama Certification #40770 
Arizona Certification#: AZ-0014 
Arkansas Certification #: 88-0680 
California Certification#: 01155CA 
Colorado Certification #Pace 
Connecticut Certification #: PH-0256 
EPA Region 8 Certification #: 8TMS-L 
Florida/NELAP Certification #: E87605 
Guam Certification #:14-008r 
Georgia Certification #: 959 
Georgia EPD #: Pace 
Idaho Certification #: MN00064 
Hawaii Certification #MN00064 
Illinois Certification#: 200011 
Indiana Certification#C-MN-01 
Iowa Certification #: 368 
Kansas Certification #: E-1 0167 
Kentucky Dept of En vi. Protection - OW #90062 
Kentucky Dept of En vi. Protection - WW #:90062 
Louisiana DEQ Certification #: 3086 
Louisiana DHH #: LA140001 
Maine Certification#: 2013011 
Maryland Certification #: 322 
Michigan DEPH Certification #: 9909 

New Jersey Certification #: MN-002 
New York Certification#: 11647 
North Carolina Certification#: 530 
North Carolina State Public Health#: 27700 
North Dakota Certification #: R-036 
Ohio EPA#: 4150 
Ohio VAP Certification#: CL 101 
Oklahoma Certification#: 9507 
Oregon Certification#: MN200001 
Oregon Certification#: MN300001 
Pennsylvania Certification #: 68-00563 
Puerto Rico Certification 
Saipan (CNMI) #:MP0003 
South Carolina #:74003001 
Texas Certification#: T104704192 
Tennessee Certification#: 02818 
Utah Certification#: MN000642013-4 
Virginia DGS Certification#: 251 
VirginiaNELAP Certification #: Pace 
Washington Certification #: C486 
West Virginia Certification #: 382 
West Virginia DHHR #:9952C 
Wisconsin Certification #: 999407970 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

Lenexa, KS 66219 

(913)599-5665 

Page 2 of 16 
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www.pacelabs.com 

Project: WEST LAKE LANDFILL 

Pace Project No.: 60187573 

Lab ID Sample ID 

60187573001 WAA-01-RV -PS-20150204 

60187573002 WAA-02-RV -PS-20150204 

60187573003 WAA-03-RV -PS-20150204 

60187573004 WAA-04-RV -PS-20150204 

60187573005 WAA-05-RV -PS-20150204 

60187573006 WAA-04-RV-DU-20150204 

60187573007 WAA-00-RV-TB-20150204 

SAMPLE SUMMARY 

Matrix Date Collected Date Received 

Air 02/04/15 14:07 02/06/15 09:45 

Air 02/04/15 13:29 02/06/15 09:45 

Air 02/04/15 13:50 02/06/15 09:45 

Air 02/04/15 13:57 02/06/15 09:45 

Air 02/04/15 13:37 02/06/15 09:45 

Air 02/04/15 13:57 02/06/15 09:45 

Air 02/04/15 14:14 02/06/15 09:45 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

Lenexa, KS 66219 

(913)599-5665 

Page 3 of 16 
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www.pacelabs.com 

Project: WEST LAKE LANDFILL 

Pace Project No.: 60187573 

Lab ID Sample ID 

60187573001 WAA-01-RV -PS-20150204 

60187573002 WAA-02-RV -PS-20150204 

60187573003 WAA-03-RV -PS-20150204 

60187573004 WAA-04-RV -PS-20150204 

60187573005 WAA-05-RV -PS-20150204 

60187573006 WAA-04-RV-DU-20150204 

60187573007 WAA-00-RV-TB-20150204 

SAMPLE ANAL YTE COUNT 

Method 

T0-17M 

T0-17M 

T0-17M 

T0-17M 

T0-17M 

T0-17M 

T0-17M 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Analysts 

RTP 

RTP 

RTP 

RTP 

RTP 

RTP 

RTP 

Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

Analytes 
Reported 

13 

13 

13 

13 

13 

13 

13 

Lenexa, KS 66219 

(913)599-5665 

Laboratory 

PASI-M 

PASI-M 

PASI-M 

PASI-M 

PASI-M 

PASI-M 

PASI-M 

Page 4 of 16 
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(~e Analytical' 
www.pacelttbs.com 

ANAlYTICAl RESUlTS 

Pace Analytical Services, Inc. 

9608 Loire! Blvd 

Lenexa. KS 66219 

(913)599-5665 

ProJect WEST LAKE LANDFILL 

Pace Project No .. 60187573 

Sample: WAA-01-RV-PS-20150204 

Parameters 

T017M VOC MS AIR Passive 

cis-1 ,2-Dichloroethene 
trans-1 ,2-Dichloroethene 
Ethylbenzene 
lsopropylbenzene (Cumene) 
Methyl-tert-butyl ether 
Tetrachloroethene 
Trichloroethene 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl chloride 
m&p-Xylene 
a-Xylene 
Surrogates 
Chlorobenzene-d5 (S) 

Date 02/25/2015 04 38 PM 

02/06/15 09:45 Matrix: A1r 

Results Units Report Limit OF Prepared 

Analytical Method· T0-17M Preparation Method: T0-17M 

NO ug/m3 0.095 02/11115 08:08 
NO ug/m3 0095 02/11/15 08:08 

0.19 ug/m3 0.095 02/11/15 08:08 
NO ug/m3 0.24 02/11/15 08:08 
NO ug/m3 0.095 02/11/15 08:08 
NO ug/m3 0.24 02/11/15 08:08 
NO ug/m3 0.24 02/11/15 08:08 
NO ug/m3 0.24 02/11/15 08:08 
NO ug/m3 0.24 02/11/15 08:08 
NO ug/m3 0.095 02/11/15 08:08 

0.50 ug/m3 0.19 02/11/15 08:08 
0.18 ug/m3 0.095 02/11115 08:08 

104 %. 02/11/15 08:08 

REPORT OF LABORATORY ANAlYSIS 

Th1s report shall not be reproduced except 1n full 
Without the wnllen consent of Pace Analytical Services, Inc 

Analyzed CAS No Qual 

02/11/15 12:34 156-59-2 
02/11/15 12:34 156-60-5 
02/11/15 12:34 100-41-4 
02/11/15 12:34 98-82-8 
02/11/15 12:34 1634-04-4 CH,L1 
02/11/15 12:34 127-18-4 
02/11/15 12:34 79-01-6 
02/11/15 12.34 95-63-6 
02/11/15 12:34 108-67-8 
02/11/15 12.34 75-01-4 
02/11/15 12:34 179601-23-1 
02/11/15 12:34 95-47-6 

02/11/15 12:34 3114-55-4 

Page 5 of 16 
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www.p&celabs.com 

ANALYTICAL RESULTS 

Pace Analytical Services, Inc 

9608 Lo1ret Blvd 

Lenexa. KS 66219 

(913)599-5665 

Project: WEST LAKE LANDFILL 

Pace Project No : 60187573 

Sample: WAA-02-RV-PS-20150204 

Parameters 

T017M VOC MS AIR Passive 

cis-1 ,2-Dichloroethene 
trans-1 ,2-Dichloroethene 
Ethylbenzene 
lsopropylbenzene (Cumene) 
Methyl-tert-butyl ether 
Tetrachloroethene 
Trichloroethene 
1 ,2,4-Trimelhylbenzene 
1 ,3,5-Trimelhylbenzene 
Vinyl chloride 
m&p-Xylene 
o-Xylene 
Surrogates 
Chlorobenzene-d5 {S) 

Date. 02125/2015 04 38 PM 

labiD: 60187573002 Collected: 02/04/15 13:29 Received: 02/06/15 09 45 Matrix. Air 

Results Units Report Limit DF Prepared 

Analytical Method: T0-17M Preparation Method: T0-17M 

ND ug/m3 0.095 02/11/15 08:08 
ND ug/m3 0.095 02/11/15 08:08 

0.18 ug/m3 0.095 02/11/15 08 08 
ND ug/m3 0.24 02111/15 08:08 
ND ug/m3 0.095 02/11/15 08:08 
ND ug/m3 0.24 02/11/15 08:08 
ND ug/m3 0.24 02111/15 08:08 
ND ug/m3 0.24 02/11/15 08:08 
ND ug/m3 0.24 02/11115 08:08 
ND uglm3 0.095 02/11/15 08:08 

0.48 ug/m3 0.19 02/11/15 08:08 
0.17 ug/m3 0.095 02/11/15 08:08 

105 %. 02/11/15 08:08 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except m full, 

without the wrilten consent of Pace Analytical Serv1ces. Inc. 

Analyzed CAS No. Qual 

02/11/15 13 05 156-59-2 
02/11/15 13:05 156-60-5 
02/11/15 13.05 100-41-4 
02/11/15 13:05 98-82-8 
02/11/15 13:05 1634-04-4 CH.L1 
02111115 13:05 127-18-4 
02111/15 13:05 79-01-6 
02/11/15 13:05 95-63-6 
02/11/15 13'05 108-67-8 
02/11/15 13:05 75-01-4 
02/11/15 13:05 179601-23-1 
02/11/15 13:05 95-47-6 

02/11/15 13:05 3114-55-4 

Page 6 of 16 
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ANALYTICAL RESULTS 

Pace Analytical Services, Inc. 

9608 loiret Blvd. 

lenexa, KS 66219 

{913)599-5665 

Project. WEST LAKE LANDFILL 

Pace Project No . 60187573 

Sample: WAA-03-RV-PS-20150204 

Parameters 

T017M VOC MS AIR Passive 

cis-1 ,2-DJchloroethene 
trans-1 ,2-Dichloroethene 
Ethylbenzene 
lsopropylbenzene (Cumene) 
Methyl-tert-butyl ether 
Tetrachloroethene 
Trichloroethene 
1 ,2,4-Trimethylbenzene 
1 ,3,5-Trimethylbenzene 
Vinyl chloride 
m&p-Xylene 
a-Xylene 
Surrogates 
Chlorobenzene-d5 {S) 

Date 02125/2015 04:38PM 

LabiD: 60187573003 Collected: 02104115 13·50 Received: 02/06/15 09:45 Matnx Air 

Results Units Report Limit OF Prepared 

Analytical Method. T0-17M Preparation Method. T0-17M 

NO ug/m3 0 095 02/11/15 08:08 
NO ug/m3 0.095 02/11/15 08:08 

0.18 ug/m3 0.095 02/11/15 08:08 
NO ug/m3 0.24 02/11/15 08:08 
NO ug/m3 0.095 02/11115 08:08 
NO ug/m3 0.24 02/11/15 08:08 
NO ug/m3 0.24 02/11/15 08:08 
NO ug/m3 0.24 02/11/15 08:08 
NO ug/m3 0.24 02/11/15 o8·o8 
NO ug/m3 0.095 02/11/15 08:08 

0.47 ug/m3 0.19 02/11/15 08:08 
0.17 ug/m3 0.095 02/11/15 08:08 

104 %. 02/11/15 08:08 

REPORT OF LABORATORY ANALYSIS 

ThiS report shall no! be reproduced, except in lull. 

without the written consent of Pace Analyt1cal Services, Inc 

Analyzed CAS No Qual 

02/11/15 13•36 156-59-2 
02/11/1513.36 156-60-5 
02/11/15 13:36 100-41-4 
02/11/1513.36 98-82-8 
02/11/15 13:36 1634-04-4 CH,L1 
02/11/15 13:36 127-18-4 
02/11/15 13:36 79-01-6 
02/11/1513:36 95-63-6 
02/11/15 13:36 108-67-8 
02/11/15 13:36 75-01-4 
02/11/15 13:36 179601-23-1 
02/11/15 13:36 95-47-6 

02/11/15 13:36 3114-55-4 

Page 7 of 16 
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K<WW paceJabs com 

ANAlYTICAL RESULTS 

Pace Analytical Services, Inc 

9608 Loirel Blvd 

lenexa KS 66219 

(913)599<5665 

Project. WEST LAKE LANDFILL 

Pace Project No.: 60187573 

Sample: 

Parameters 

T017M VOC MS AIR Passive 

cis-1 ,2-Dichloroethene 
trans-1 ,2-Dichloroethene 
Ethylbenzene 
lsopropylbenzene (Cumene) 

Methyl-tert-butyl ether 
Tetrachloroethene 
Trichloroethene 
1 ,2,4-Trimethylbenzene 
1 ,3,5-Trimethylbenzene 
Vinyl chloride 

m&p-Xylene 
a-Xylene 
Surrogates 
Chlorobenzene-d5 (S) 

Date 02/25/2015 04 38 PM 

Received: 02/06/15 09:45 Matrix: Air 

Results Units Report Limtt DF Prepared 

Analytical Method: T0-17M Preparation Melhod: T0-17M 

ND ug/m3 0.095 02/11/15 08:08 

ND ug/m3 0<095 02/11/15 08:08 

0.16 ug/m3 0.095 02/11/15 08:08 

ND ug/m3 0.24 02/11/15 08:08 

ND ug/m3 0.095 02/11/15 08:08 

NO ug/m3 0.24 02/11/15 08:08 

ND ug/m3 0.24 02/11/15 08:08 

ND ug/m3 0.24 02/11/15 08:08 

ND ug/m3 0.24 02/11/15 08:08 

ND ug/m3 0<095 02/11/15 08:08 

0.41 ug/m3 0.19 02/11/15 08:08 

0.15 ug/m3 0.095 02/11/15 08:08 

105 %. 02/11/15 08:08 

REPORT OF LABORATORY ANALYSIS 

This report shall no! be reproduced excepltn full 

Without the written consent of Pace Analytical Services. Inc 

Analyzed CAS No. Qual 

02/11/15 14:07 156·59-2 
02/11/15 14:07 156-60-5 
02/11/15 14:07 100-41-4 
02/11/15 14:07 98-82-8 
02/11/15 14:07 1634-04·4 CH,L1 
02/11/15 14.07 127-18-4 
02/11/15 14:07 79-01-6 
02/11/15 14:07 95-63-6 
02/11/15 14:07 108-67-8 
02/11/15 14:07 75-01-4 
02/11/15 14:07 179601-23·1 
02/11/15 14:07 95-47-6 

02/11/15 14:07 3114-55-4 

Page 8 of 16 
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ANALYTICAL RESULTS 

Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

Lenexa, KS 66219 

(913)599-5665 

Project: WEST LAKE LANDFILL 

Pace Project No.: 60187573 

Sample: WAA-05-RV-PS-20150204 

Parameters 

T017M VOC MS AIR Passive 

cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
Ethylbenzene 
lsopropylbenzene (Cumene) 
Methyl-tert-butyl ether 
Tetrachloroethane 
Trichloroethane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl chloride 
m&p-Xylene 
o-Xylene 
Surrogates 
Chlorobenzene-d5 (S) 

Date 02/25/2015 04 38 PM 

labiD: 60187573005 Collected: 02/04/15 13:37 Received· 02/06/15 09:45 Matrix: Air 

Results Units Report limit DF Prepared 

Analytical Method· T0-17M Preparation Method: T0-17M 

ND ug/m3 0 095 02/11/15 08:08 
ND ug/m3 0.095 02/11115 08:08 

0.17 ug/m3 0.095 02/11/15 08.08 
ND ug/m3 024 02/11/15 08.08 
ND ug/m3 0.095 02/11/15 08:08 
ND ug/m3 0.24 02/11/15 08:08 
ND ug/m3 0.24 02/11/15 08:08 
ND ug/m3 0.24 02/11/15 08:08 
ND ug/m3 0.24 02/11115 08:08 
ND ug/m3 0.095 02/11/15 08;08 

0.44 ug/m3 0.19 02/11/15 08:08 
0.16 ug/m3 0.095 02/11/15 08:08 

104 %. 02/11/15 08:08 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except In full 

wrthout the written consent of Pace Analytrcal Services. Inc 

Analyzed CAS No. Qual 

02/11/15 14:56 156-59-2 
02/11/1514.56 156-60-5 
02/11/15 14:56 100-41-4 
02/11/15 14:56 98-82-8 
02/11115 14:56 1634-04-4 CH.L1 
02/11/15 14:56 127-18-4 
02/11/15 14"56 79-01-6 
02/11/15 14:56 95-63-6 
02/11/15 14:56 108-67-8 
02/11/15 14:56 75-01-4 
02/11/15 14:56 179601-23-1 
02/11115 14:56 95-47-6 

02/11/1514:56 3114-55-4 

Page 9 of 16 
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ANALYTICAl RESULTS 

Pace Analytical Services, Inc. 

9608 Lo1ret Blvd 

lenexa. KS 66219 

(913)599-5665 

ProJect: WEST LAKE lANDFILL 

Pace Project No.: 60187573 

Sample: WAA-04-RV-DU-20150204 

Parameters 

T017M VOC MS AIR Passive 

cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 

Ethylbenzene 
lsopropylbenzene (Cumene) 

Methyl-tert-butyl ether 
Tetrachloroethene 
Trichloroethene 
1 ,2,4-Trimethylbenzene 
1 ,3,5-Trimethylbenzene 

Vinyl chloride 
m&p-Xylene 
o-Xylene 
Surrogates 
Chlorobenzene-d5 {S) 

Date: 02/25/2015 04 38 PM 

LabiD: 60187573006 Collected 02/04/15 1 57 Received. 02/06/15 09:45 Matrix. Air 

Results Units Report L1mit OF Prepared 

Analytical Method: T0-17M Preparation Method: T0-17M 

NO ug/m3 0.095 02/11115 o8·08 

NO ug/m3 0.095 02/11/15 08:08 

0.18 ug/m3 0 095 02/11/15 08:08 

NO ug/m3 0.24 02/11/15 08:08 

NO ug/m3 0.095 02/11115 08:08 

NO ug/m3 0.24 02/11/15 08:08 

NO ug/m3 0.24 o2111115 o8·o8 

NO ug/m3 0.24 02/11/15 08:08 

NO ug/m3 0.24 02/11/15 08:08 

NO ug/m3 0.095 02/11/15 08:08 

0.47 ug/m3 0.19 02/11/15 08:08 

0.17 ug/m3 0.095 02/11115 08:08 

105 %. 02/11/15 08:08 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced except in full. 

without the wnllen consent of Pace Analytical Serv1ces, Inc 

Analyzed CAS No Qual 

02/11/15 15:27 156-59-2 
02/11/15 15:27 156-60-5 

02/11/15 15:27 100-41-4 
02/11/15 15:27 98-82-8 
02/11/15 15:27 1634-04-4 CH,L1 
02/11/15 15:27 127-18-4 
02/11/15 15:27 79-01-6 
02/11/15 15:27 95-63-6 
02/11115 15:27 108-67-8 
02/11/1515:27 75-01-4 
02/11/15 15.27 179601-23-1 

02/11/15 15:27 95-47-6 

02/11/15 15:27 3114-55-4 

Page 10 of 16 
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ANALYTICAL RESULTS 

Pace Analytical Services, Inc. 

9608 L01rel Blvd 

lenexa, KS 66219 

(913 )599- 5665 

ProJect WEST LAKE LANDFILL 

Pace Project No : 60187573 

Sample: WAA-00-RV-TB-20150204 

Parameters 

T017M VOC MS AIR Passive 

cts-1 ,2-Dichloroethene 
trans-1 ,2-Dtchloroethene 
Ethylbenzene 
lsopropylbenzene (Cumene) 
Methyl-tert-butyl ether 
Tetrachloroethene 
Trichloroethane 
1 ,2,4-Trimethylbenzene 
1 ,3,5-Trimethylbenzene 
Vinyl chloride 
m&p-Xylene 
a-Xylene 
Surrogates 
Chlorobenzene-d5 (S) 

Date 02/25/2015 04 38 PM 

LabiD: 60187573007 Collected: 02104/15 14:14 Received: 02/06/15 09.45 Matrix· Air 

Results Units Report Limit DF Prepared 

Analytical Method: T0-17M Preparation Method: T0-17M 

ND ug/m3 0.095 02/11/15 08:08 
ND ug/m3 0.095 02/11/15 08.08 
ND ug/m3 0.095 02/11/15 08:08 
ND ug/m3 0.24 02/11/15 08:08 
ND ug/m3 0.095 02/11/15 08 08 
ND ug/m3 0.24 02/11/15 08:08 
ND ug/m3 0.24 02/11/15 08:08 
ND ug/m3 0..24 02/11115 08:08 
ND ug/m3 0.24 02/11/15 08:08 
ND ug/m3 0.095 02/11/15 08:08 
ND ug/m3 0.19 02/11/15 08:08 
ND ug/m3 0.095 02/11/15 08:08 

100 %. 02/11/15 08:08 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced except in full 

without the written consent of Pace Analytical Services. Inc 

Analyzed CAS No Qual 

02/11/15 12.03 156-59-2 
02/11/15 12:03 156-60-5 
02/11/15 12:03 100-41-4 
02/11/15 12:03 98-82-8 
02/11/15 12:03 1634-04-4 CHJ1 
02/11/15 12:03 127-18-4 
02/11/15 12:03 79-01-6 
02/11/15 12:03 95-63-6 
02/11115 12:03 108-67-8 
02/11/15 12:03 75-01-4 
02/11/15 12:03 179601-23-1 
02/11/15 12:03 95-47-6 

02/11/15 12:03 3114-55-4 

Page 11 of 16 
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Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

www.pacelabs.com 

QUALITY CONTROL DATA 

Project: WEST LAKE LANDFILL 

Pace Project No.: 60187573 

QC Batch: AIR/22479 Analysis Method: T0-17M 

QC Batch Method: T0-17M Analysis Description: T017 MSSAIR 

Associated Lab Samples: 60187573001, 60187573002, 60187573003, 60187573004, 60187573005, 60187573006, 60187573007 

METHOD BLANK: 1897770 Matrix: Air 

Associated Lab Samples: 60187573001, 60187573002, 60187573003, 60187573004, 60187573005, 60187573006, 60187573007 

Parameter 

1 ,2,4-Trimethylbenzene 
1 ,3,5-Trimethylbenzene 
cis-1 ,2-Dichloroethene 
Ethylbenzene 
lsopropylbenzene (Cumene) 
m&p-Xylene 
Methyl-tert-butyl ether 
a-Xylene 
Tetrachloroethene 
trans-1 ,2-Dichloroethene 
Trichloroethene 
Vinyl chloride 
Chlorobenzene-d5 (S) 

Units 

ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 

%. 

Blank Reporting 
Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
97 

Limit Analyzed 

0.24 02/11/15 10:43 
0.24 02/11/15 10:43 

0.095 02/11/15 10:43 
0.095 02/11/15 10:43 

0.24 02/11/15 10:43 
0.19 02/11/15 10:43 

0.095 02/11/15 10:43 
0.095 02/11/15 10:43 

0.24 02/11/15 10:43 
0.095 02/11/15 10:43 

0.24 02/11/15 10:43 
0.095 02/11/15 10:43 

02/11/15 10:43 

Qualifiers 

LABORATORY CONTROL SAMPLE: 1897771 

Parameter 

1 ,2,4-Trimethylbenzene 
1 ,3,5-Trimethylbenzene 
cis-1 ,2-Dichloroethene 
Ethylbenzene 
lsopropylbenzene (Cumene) 
m&p-Xylene 
Methyl-tert-butyl ether 
a-Xylene 
Tetrachloroethene 
trans-1 ,2-Dichloroethene 
Trichloroethene 
Vinyl chloride 
Chlorobenzene-d5 (S) 

Units 

ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 

%. 

Spike 
Cone. 

151 
151 
102 
113 
126 
219 

80.9 
118 
178 
102 
133 
66 

LCS 
Result 

155 
150 
109 
115 
132 
222 
114 
121 
184 
109 
145 

65.5 

LCS 
% Rec 

102 
99 

107 
102 
105 
102 
141 
102 
103 
107 
109 
99 
96 

% Rec 
Limits 

70-130 
70-130 
70-130 
70-130 
70-130 
70-130 

Qualifiers 

70-130 CH,LO 
70-130 
70-130 
70-130 
70-130 
70-130 

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result. 

Date: 02/25/2015 04:38 PM 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Lenexa, KS 66219 

(913)599-5665 
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Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

www.pacelabs.com 

QUALIFIERS 

Project: WEST LAKE LANDFILL 

Pace Project No.: 60187573 

DEFINITIONS 

OF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of 
the sample aliquot, or moisture content 
NO - Not Detected at or above adjusted reporting limit 

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit 

MDL -Adjusted Method Detection Limit 

PQL- Practical Quantitation Limit 

RL - Reporting Limit 

S - Surrogate 

1 ,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene. 

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values. 

LCS(D)- Laboratory Control Sample (Duplicate) 

MS(D)- Matrix Spike (Duplicate) 

DUP - Sample Duplicate 

RPD - Relative Percent Difference 

NC - Not Calculable. 

SG - Silica Gel - Clean-Up 

U - Indicates the compound was analyzed for, but not detected. 
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for 
each analyte is a combined concentration. 
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes. 

TNI- The NELAC Institute. 

LABORATORIES 

PASI-M Pace Analytical Services- Minneapolis 

ANAL YTE QUALIFIERS 

CH The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be biased 
high. 

LO Analyte recovery in the laboratory control sample (LCS) was outside QC limits. 

L 1 Analyte recovery in the laboratory control sample (LCS) was above QC limits. Results may be biased high. 

Date: 02/25/2015 04:38 PM 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Lenexa, KS 66219 

(913)599-5665 

Page 13 of 16 
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www.pacelabs.com 

Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

Lenexa, KS 66219 

(913)599-5665 

QUALITY CONTROL DATA CROSS REFERENCE TABLE 

Project: WEST LAKE LANDFILL 

Pace Project No.: 60187573 

Lab ID Sample ID QC Batch Method QC Batch 

60187573001 WAA-01-RV -PS-20150204 T0-17M AIR/22479 
60187573002 WAA-02-RV -PS-20150204 T0-17M AIR/22479 
60187573003 WAA-03-RV -PS-20150204 T0-17M AIR/22479 
60187573004 WAA-04-RV -PS-20150204 T0-17M AIR/22479 
60187573005 WAA-05-RV -PS-20150204 T0-17M AIR/22479 
60187573006 WAA-04-RV-DU-20150204 T0-17M AIR/22479 
60187573007 WAA-00-RV-TB-20150204 

Date: 02/25/2015 04:38 PM 

T0-17M AIR/22479 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Analytical 
Analytical Method Batch 

T0-17M AIR/22480 
T0-17M AIR/22480 
T0-17M AIR/22480 
T0-17M AIR/22480 
T0-17M AIR/22480 
T0-17M AIR/22480 
T0-17M AIR/22480 

Page 14 of 16 
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Temp should be 

Type of lee Received 

CliENT NOTIFICATION/RESOLUTION 

Correction ~actor: 

Flow Controllers 

Person Contacted: -~---·~---~-~~~--~----· 

·~··~~~~-~,~••••••w•·~~~ ~~~ ••~ • ·~~·-~~·•~~· ••• ~--~--~-·•-, 

Document Revised: 26Dec2013 
of1 

Thermom. Used: 

Date & Initials of Person Examining Contents: .::::;.~~·-•--.,..~'"'"·~~~ 

Comments: 

Stand Alone G 

Can ID CaniD 

Field Data Required? 

Comments/Resolution: ~---~~-··---------~------·-----·-·-··~---····~·----···-~---~--· .. ·····---·-·-

Project Manager Review: Date: 
form will be sent to the North Carolina OEHNR Certification Office ( Le out of 

hold, incorrect preservative, out of temp, incorrect containers) 

Page 15 of 16 

WLLFOIA4312- 015- 0156376 



SAMPLEID 

:2: 
r 
r 
"'Tl 
0 
); 
~ 
w ...... 
N 
I 

0 
"U ...... 
Ol 01 (Q 

I (1) 

0 0> ...... 
0 01 -0) ~ w 0> 

-..,J 
-..,J 

I Document 
The Chain-of-Custody is a LEGAL OOCUMENT. All rel.,.,..,n! fields must be completed acrurately. 

TUBE SERIAL 
NUMBER 

r GROUND WATER 

~ 

of 1 

;;; 
,.o 
"08-
~15~ 6: 

"' 
F-AU.-Q.020rev.08,12..0ct-2007 

lab I. D. 

[ 



Site: 

Laboratory: 

Data Reviewer: 

Review Date 

Sample Delivery Group (SDG): 

Sample Numbers: 

Matrix I Number of Samples: 

Tetra Tech, Inc. 
DATA VALIDATION REPORT 

LEVEL II 

West Lake Landfill Site, Bridgeton, Missouri 

Pace Analytical Services, Inc. (Lenexa, Kansas) 

Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

March 10, 2015 

60188142 

WAA-01-RV-PS-20150213, WAA-02-RV-PS-20150213, 
WAA-03-RV -PS-20150213, WAA-04-RV -PS-20150213, 
WAA-04-RV -DU-20150213,nWAA-05-RV-PS-20150213, and 
W AA-00-RV-TB-20 150213 

5 Air Samples, 1 Field Duplicate Sample, and 1 Trip Blank 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document "Review of Data 
Packages from Subcontracted Laboratories" (February 2002) was used along with other criteria specified 
in the applicable methods. 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 
apparent from the summary data package. The following sections discuss any problems or deficiencies 
that were found, and data qualifications applied because of non-compliant QC. The data review was 
limited to the available field and laboratory QC information submitted with theproject-specific data 
package. 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 
assessed, and any qualifications made to the data accorded with those documents. 

10 March 2015 

Certified by Harry Ellis, Chemist Date 

103!9025140058.000 SDG 60188142 
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u 

J 

UJ 

R 

103!9025140058.000 

DATA VALIDATION QUALIFIERS 

The analyte was not detected above the reported sample quantitation limit. 

The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

The analyte was not detected above the reported sample quantitation limit, which is 
estimated. 

The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet QC criteria. Presence or absence of the analyte cannot be verified. 

2 SDG 60188142 

WLLFOIA4312- 015- 0156379 



DATA ASSESSMENT 

Sample delivery group (SDG) 60188142 included five (5) environmental air (adsorbent tube) samples and 
two (2) QC samples (a field duplicate and a trip blank). Samples were analyzed for selected volatile 
organic compounds via EPA Air Method T0-17. The following summarizes the data validation that was 
performed. 

VOLATILE ORGANIC COMPOUND ANALYSIS 

I. Holding Time and Chain of Custody (COC) Requirements 

The samples were received by the laboratory and analyzed within the established holding time of30 days 
from sample collection by tube to analysis. No data were qualified. 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

MS/MSD analyses are not practical for air analyses. Satisfactory LCS and field duplicate sample analysis 
provided adequate data on precision and accuracy. No qualifications were applied. 

III. Blanks 

No analytes were detected in the laboratory (method) blank. The field blank yielded a low concentration 
of m+p-yxlenes. The other field samples yielded concentrations about 3 times as large, which may be, in 
part, the blank contamination. Therefore the sample results for m+p-xylenes were qualified as estimated 
and flagged "J". 

IV. Laboratory Control Sample (LCS) 

All LCS results were within QC limits. No qualifications were applied. 

V. Surrogates 

All surrogate recoveries were within QC limits. No qualifications were applied. 

VI. Comments 

No analytes were detected in the field samples. 

VII. Overall Assessment of Data 

Overall data quality is acceptable, with no qualifications added. All data are usable as reported for their 
intended purposes. 

103!9025140058.000 3 SDG 60188142 
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www.pacelabs.com 

March 03, 2015 

Emily Fisher 
TETRA TECH EMI 
415 Oak 
Kansas City, MO 64106 

RE: Project: WEST LAKE LANDFILL 
Pace Project No.: 60188142 

Dear Emily Fisher: 

Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

Lenexa, KS 66219 

(913)599-5665 

Enclosed are the analytical results for sample(s) received by the laboratory on February 17, 2015. 
The results relate only to the samples included in this report Results reported herein conform to the 
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless 
otherwise noted in the body of the report 

If you have any questions concerning this report, please feel free to contact me. 

Sincerely, 

Sherri Rosenstangle 
sherri.rosenstangle@pacelabs.com 
Project Manager 

Enclosures 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. Page 1 of 17 
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www.pacelabs.com 

CERTIFICATIONS 

Project: WEST LAKE LANDFILL 

Pace Project No.: 60188142 

Minnesota Certification IDs 
1700 Elm Street SE Suite 200, Minneapolis, MN 55414 
A2LA Certification #: 2926.01 

Minnesota Certification#: 027-053-137 
Mississippi Certification #: Pace 
Montana Certification #: MT0092 
Nevada Certification#: MN 00064 
Nebraska Certification #: Pace 

Alaska Certification#: UST-078 
Alaska Certification #MN00064 
Alabama Certification #40770 
Arizona Certification#: AZ-0014 
Arkansas Certification #: 88-0680 
California Certification#: 01155CA 
Colorado Certification #Pace 
Connecticut Certification #: PH-0256 
EPA Region 8 Certification #: 8TMS-L 
Florida/NELAP Certification #: E87605 
Guam Certification #:14-008r 
Georgia Certification #: 959 
Georgia EPD #: Pace 
Idaho Certification #: MN00064 
Hawaii Certification #MN00064 
Illinois Certification#: 200011 
Indiana Certification#C-MN-01 
Iowa Certification #: 368 
Kansas Certification #: E-1 0167 
Kentucky Dept of En vi. Protection - OW #90062 
Kentucky Dept of En vi. Protection - WW #:90062 
Louisiana DEQ Certification #: 3086 
Louisiana DHH #: LA140001 
Maine Certification#: 2013011 
Maryland Certification #: 322 
Michigan DEPH Certification #: 9909 

New Jersey Certification #: MN-002 
New York Certification#: 11647 
North Carolina Certification#: 530 
North Carolina State Public Health#: 27700 
North Dakota Certification #: R-036 
Ohio EPA#: 4150 
Ohio VAP Certification#: CL 101 
Oklahoma Certification#: 9507 
Oregon Certification#: MN200001 
Oregon Certification#: MN300001 
Pennsylvania Certification #: 68-00563 
Puerto Rico Certification 
Saipan (CNMI) #:MP0003 
South Carolina #:74003001 
Texas Certification#: T104704192 
Tennessee Certification#: 02818 
Utah Certification#: MN000642013-4 
Virginia DGS Certification#: 251 
VirginiaNELAP Certification #: Pace 
Washington Certification #: C486 
West Virginia Certification #: 382 
West Virginia DHHR #:9952C 
Wisconsin Certification #: 999407970 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

Lenexa, KS 66219 

(913)599-5665 
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www.pacelabs.com 

Project: WEST LAKE LANDFILL 

Pace Project No.: 60188142 

Lab ID Sample ID 

60188142001 WAA-01-RV -PS-20150213 

60188142002 WAA-02-RV-PS-20150213 

60188142003 WAA-03-RV-PS-20150213 

60188142004 WAA-04-RV-PS-20150213 

60188142005 WAA-05-RV-PS-20150213 

60188142006 WAA-01-RV-DU-20150213 

60188142007 WAA-00-RV-TB-20150213 

SAMPLE SUMMARY 

Matrix Date Collected Date Received 

Air 02/13/15 13:54 02/17/15 09:20 

Air 02/13/15 13:03 02/17/15 09:20 

Air 02/13/15 13:30 02/17/15 09:20 

Air 02/13/15 13:42 02/17/15 09:20 

Air 02/13/1513:16 02/17/15 09:20 

Air 02/13/15 13:54 02/17/15 09:20 

Air 02/13/1514:13 02/17/15 09:20 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

Lenexa, KS 66219 

(913)599-5665 

Page 3 of 17 
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www.pacelabs.com 

Project: WEST LAKE LANDFILL 

Pace Project No.: 60188142 

Lab ID Sample ID 

60188142001 WAA-01-RV -PS-20150213 

60188142002 WAA-02-RV-PS-20150213 

60188142003 WAA-03-RV-PS-20150213 

60188142004 WAA-04-RV-PS-20150213 

60188142005 WAA-05-RV-PS-20150213 

60188142006 WAA-01-RV-DU-20150213 

60188142007 WAA-00-RV-TB-20150213 

SAMPLE ANAL YTE COUNT 

Method 

T0-17M 

T0-17M 

T0-17M 

T0-17M 

T0-17M 

T0-17M 

T0-17M 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Analysts 

RTP 

RTP 

RTP 

RTP 

RTP 

RTP 

RTP 

Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

Analytes 
Reported 

13 

13 

13 

13 

13 

13 

13 

Lenexa, KS 66219 

(913)599-5665 

Laboratory 

PASI-M 

PASI-M 

PASI-M 

PASI-M 

PASI-M 

PASI-M 

PASI-M 

Page 4 of 17 
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ANALYTICAL RESULTS 

Pace Analytical Services, Inc. 

9608 Loire! Blvd 

Lenexa, KS 66219 

(913)599-5665 

Project: WEST LAKE LANDFILL 

Pace Project No. 60188142 

Sample: WAA-01-RV-PS-20150213 

Parameters 

T017M VOC MS AIR Passive 

cis-1 ,2-Dichloroethene 
trans-1 ,2-Dtchloroethene 
E!hylbenzene 
lsopropylbenzene (Cumene) 
Methyl-tert-butyl ether 
Tetrachloroethane 
Trichloroethene 
1 ,2,4-Trimethylbenzene 
1 ,3,5-Trimethylbenzene 
Vinyl chloride 
m&p-Xylene 
a-Xylene 
Surrogates 
Chlorobenzene-d5 (S) 

Date· 03/03/2015 08 16AM 

labiD: 60188142001 Collected 02/13/15 13 54 Received: 02/17/15 09:20 Matrix· Atr 

Results Units Report Limit OF Prepared 

Analytical Method: T0-17M Preparation Method. T0-17M 

NO ug/m3 0.074 02/26/15 07:40 
NO ug/m3 0.074 02/26/15 07 40 

0.19 ug/m3 0.074 02/26/15 07:40 
NO ug/m3 0.19 02/26/15 07 40 
NO ug/m3 0.074 02/26/15 07.40 
NO ug/m3 0.19 02/26/15 07.40 
NO ug/m3 0.19 02/26/15 07:40 
NO ug/m3 0.19 02126/15 07:40 
NO ug/m3 0.19 02/26/15 07:40 
NO ug/m3 0.074 02/26/15 07:40 

0.51~ ug/m3 0.15 02/26/15 07:40 
0.18 ug/m3 0.074 02/26/15 07:40 

117 % 02/26/15 07:40 

REPORT OF LABORATORY ANALYSIS 

Th1s report shall not be reproduced. except1n full, 

without the written consent of Pace Analytical Services, Inc 

Analyzed CAS No. Qual 

02/26/15 17:39 156-59-2 
02/26/15 17'39 156-60-5 
02/26/15 17:39 100-41-4 
02/26/15 17:39 98-82-8 
02/26115 17:39 1634-04-4 
02/26/15 17:39 127-18-4 
02/26/15 17:39 79-01-6 
02/26/15 17:39 95-63-6 
02/26/15 17:39 108-67-8 
02/26/15 17:39 75-01-4 
02/26/15 17:39 179601-23-1 
02/26/15 17:39 95-47-6 

02f26/15 17:39 3114-55-4 

Page 5 of 
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ProJect WEST LAKE LANDFILL 

Pace Project No.: 60188142 

ANALYTICAL RESULTS 

Pace Analytical Services, Inc. 

9608 Loiret Blvd. 

Lenexa, KS 66219 

{913)599-5665 

Sample: WAA-02-RV-PS-20150213 Lab ID: 60188142002 Collected: 02/13/15 13:03 Received: 02/17115 09:20 Matrix. Air 

Parameters 

T017M VOC MS AIR Passive 

c1s-1 ,2-Dichloroethene 
trans-1,2-Dichloroethene 
Ethylbenzene 
lsopropylbenzene (Cumene) 
Methyl-tert-butyl ether 
Tetrachloroethene 
Trichloroethene 
1,2,4-Trimethylbenzene 
1.3,5-Trimethylbenzene 
Vinyl chloride 
m&p-Xylene 
o-Xylene 
Surrogates 
Chlorobenzene-d5 (S) 

Date 03/0312015 08 16AM 

Results Units Report Limit DF Prepared 

Analyttcal Method: T0-17M Preparation Method: T0-17M 

ND ug/m3 0.074 02/26/15 07:40 
ND ug/m3 0.074 02/26/15 07:40 

0.19 ug/m3 0.074 02/26/15 07:40 
ND ug/m3 0.19 02/26/15 07:40 
ND ug/m3 0.074 02/26/15 07:40 
ND ug/m3 0.19 02/26/15 07:40 

0.33 ug/m3 0.19 02/26/15 07:40 
ND ug/m3 0.19 02/26/15 07:40 
ND ug/m3 0.19 02/26115 07:40 
ND ug/m3 0.074 02/26/15 07"40 

0.49 ug/m3 0.15 02/26/15 07:40 
0.18 ug/m3 0.074 02/26/15 07:40 

115 %. 02/26/15 07:40 

REPORT OF LABORATORY ANALYSIS 
This report shall not be reproduced except1n full 

w1lhou!the wntten consent of Pace Analytical Services. Inc 

Analyzed CAS No Qual 

02/26/15 18:10 156-59-2 
02/26/15 18:10 156-60-5 
02/26/15 18:10 100-41-4 
02/26115 18:10 98-82-8 
02/26/15 18:10 1634-04-4 
02/26/15 18:10 127-18-4 
02/26/15 18:10 79-01-6 
02/26/15 18:10 95-63-6 
02/26/15 18"10 108-67-8 
02/26/15 18:10 75-01-4 
02/26/15 18:10 179601-23-1 
02/26/15 18: 1 0 95-47-6 

02/26/15 18: 1 0 3114-55-4 
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ANAlYTICAl RESULTS 

Pace Analytical Services, Inc. 
9608 Loiret Blvd. 

Lenexa. KS 66219 

(913)599-5665 

Project: WEST LAKE LANDFILL 

Pace Project No .. 60188142 

Sample: WAA-03-RV-PS-20150213 

Parameters 

T017M VOC MS AIR Passive 

cis-1 ,2-Dichloroethene 
trans-1 ,2-Dichloroethene 
Ethylbenzene 
lsopropylbenzene (Cumene} 
Methyl-tert-butyl ether 
Telrachloroethene 
Trichloroethene 
1.2,4-Tnmethylbenzene 
1 ,3,5-Tnmethylbenzene 
Vinyl chloride 
m&p-Xylene 
o-Xylene 
Surrogates 
Chlorobenzene-d5 (S} 

Date· 03/03/2015 08 16 AM 

LabiD: 60188142003 Collected: 02/13/15 13 30 Received: 02/17/15 09 20 Matrix. Air 

Results Units Report Limit DF Prepared 

Analytical Method. T0-17M Preparation Method: T0-17M 

ND ug/m3 0.074 02/26/15 07:40 
ND ug/m3 0.074 02/26/15 07:40 

0.20 ug/m3 0.074 02/26/15 07:40 
ND ug/m3 0.19 02/26/15 07. 40 
ND ug/m3 0.074 02/26/15 07:40 
ND ug/m3 0.19 02/26/15 07:40 
ND ug/m3 0.19 02/26/15 0740 
ND ug/m3 0.19 02/26/15 07:40 
ND ug/m3 0.19 02/26/15 07:40 
ND ug/m3 0.074 02/26/15 07:40 

0.52 ug/m3 0.15 02/26/15 07:40 
0.19 ug/m3 0.074 02/26/15 07:40 

115 %. 02/26/15 07:40 

REPORT OF lABORATORY ANALYSIS 
This report shall not be reproduced except in full, 

without the wntten consent of Pace Analytical Services. Inc 

Analyzed CAS No Qual 

02/26/15 18:41 156-59-2 
02/26/15 18:41 156-60-5 
02/26/15 18:41 100-41-4 
02/26/15 18:41 98-82-8 
02/26/15 18•41 1634-04-4 
02/26/15 18:41 127-18-4 
02/26/15 18.41 79-01-6 
02/26/15 18:41 95-63-6 
02/26/15 18.41 108-67-8 
02/26/15 18:41 75-01-4 
02/26/15 18:41 179601-23-1 
02/26/15 18:41 95-47-6 

02/26/15 18:41 3114-55-4 
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Project: 

Pace Project No.: 

WEST LAKE LANDFILL 

60188142 

ANALYTICAL RESULTS 

Pace Analytical Services, Inc. 
9608 Lo1ret Blvd 

Lenexa. KS 66219 
(913)599-5665 

Sample: WAA-04-RV-PS-20150213 labiD: 60188142004 Collected. 02/13/15 13 42 Recetved: 02/17115 09:20 Matrix: Air 
Parameters 

T017M VOC MS AIR Passive 

cis-1 .2-Dichloroethene 
trans-1,2-Dichloroethene 
Ethylbenzene 
lsopropylbenzene (Cumene) 
Methyl-tert-butyl ether 
Tetrachloroethene 
Trichloroethene 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl chloride 
m&p-Xylene 
o-Xylene 
Surrogates 
Chlorobenzene-d5 (S) 

Date 03/03/2015 08:16AM 

Results Units Report Limit OF Prepared 

Analytical Method: T0-17M Preparation Method: T0-17M 

NO ug/m3 0.074 02/26/15 07:40 
NO ug/m3 0.074 02/26/15 07:40 

0.19 ug/m3 0.074 02/26/15 07:40 
ND ug/m3 0.19 02/26/15 07:40 
NO ug/m3 0.074 02/26/15 07:40 
NO ug/m3 0.19 02/26/15 07:40 
ND ug/m3 0.19 02/26/15 07:40 
NO ug/m3 0.19 02/26/15 07:40 
NO ug/m3 0.19 02/26/15 07:40 
ND ug/m3 0.074 02/26/15 07:40 

0.47 .:J ug/m3 0.15 02/26/15 07:40 
0.17 ug/m3 0.074 02/26/15 07.40 

112 %. 02/26/15 07:40 

REPORT OF LABORATORY ANALYSIS 
Th1s report shall not be reproduced exceplin full 

wi!houllhe written consent ot Pace Analyl1cal Serv1ces Inc 

Analyzed CAS No. Qual 

02/26/15 19'12 156-59-2 
02/26/15 19:12 156-60-5 
02/26/15 19.12 100-41-4 
02/26/15 19: 12 98-82-8 
02/26/15 19: 12 1634-04-4 
02/26/15 19:12 127-18-4 
02/26/15 19: 12 79-01-6 
02/26/15 19:12 95-63-6 
02/26/15 19:12 108-67-8 
02/26/15 19:12 75-01-4 
02/26/15 19: 12 179601-23-1 
02/26115 19:12 95-47-6 

02/26115 19: 12 3114-55-4 

Page 8 of 
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ANALYTICAL RESULTS 

Pace Analytical Services, Inc. 
9608 Loiret Blvd 

lenexa, KS 66219 

(913)599-5665 

Project: WEST LAKE LANDFILL 
Pace Project No.: 60188142 

Sample: WAA-05-RV-PS-20150213 

Parameters 

T017M VOC MS AIR Passive 

cis-1 ,2-Dichloroethene 
trans-1 ,2-Dichloroethene 
Ethylbenzene 
lsopropylbenzene (Cumene) 
Methyl-tert-butyl ether 
Tetrachloroethene 
Trichloroe!hene 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl chloride 
m&p-Xylene 
o-Xylene 
Surrogates 
Chlorobenzene-d5 (S) 

Date 03/0312015 08 16 AM 

LabiD: 60188142005 Collected: 02/13/15 1316 Received: 02/17/15 09'20 Matrix· Air 

Results Units Report Limit DF Prepared 

Analytical Method: T0-17M Preparation Method: T0-17M 

ND ug/m3 0.074 02/26/15 07.40 
ND ug/m3 0.074 02/26/15 07:40 

0.26 ugfm3 0.074 02/26115 07:40 
ND ug/m3 0.19 02/26/15 07:40 
ND ug/m3 0.074 02/26/15 07:40 
ND ug/m3 0.19 02/26115 07.40 
ND ug/m3 0.19 02/26/15 07 40 
ND ug/m3 0.19 02/26/15 07:40 
ND ug/m3 0.19 02/26/15 07:40 
ND ug/m3 0.074 02/26/15 07:40 

0.66 ug/m3 0.15 02/26115 07:40 
0.24 ug/m3 0.074 02/26/15 07:40 

105 %. 02/26/15 07:40 

REPORT OF LABORATORY ANALYSIS 
This report shall not be reproduced. except 1n full, 

without the written consent of Pace Analytical Services. Inc 

Analyzed CAS No Quai 

02/27115 07:29 156-59-2 
02/27/15 07:29 156-60-5 
02/27/15 07:29 100·41-4 
02/27/15 07:29 98-82-8 
02/27/15 07'29 1634-04-4 
02/27/15 07:29 127-18-4 
02/27/15 07:29 79-01-6 
02/27/15 07:29 95-63-6 
02/27/15 07:29 108-67-8 
02/27/15 07:29 75-01-4 
02/27/15 07:29 179601-23-1 
02/27/15 07:29 95-47-6 

02/27/15 07:29 3114-55-4 
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ANAlYTICAl RESUlTS 

Pace Analytical Services, Inc. 

9608 Lo1ret Blvd 

Lenexa. KS 66219 

(913)599-5665 

Project WEST LAKE LANDFILL 

Pace Project No.: 60188142 

Sample: WAA -01-RV-DU-20150213 

Parameters 

T017M VOC MS AIR Passive 

cis-1 ,2-Dichloroethene 
trans-1 ,2-Dichloroethene 
Ethylbenzene 
lsopropylbenzene (Cumene) 
Methyl-tert-butyl ether 
Tetrachloroethane 
Trichloroethane 
1 ,2,4-Trimethylbenzene 
1 ,3,5-Trimethylbenzene 
Vinyl chloride 
m&p-Xylene 
o-Xylene 
Surrogates 
Chlorobenzene-d5 (S) 

Date. 03/0312015 08 16AM 

LabiD: 60188142006 Collected 02/13/15 13:54 Received: 02/17/15 09:20 Matrix Air 

Results Umts Report Limit DF Prepared 

Analytical Method: T0-17M Preparation Method: T0-17M 

ND ug/m3 0.088 1.19 02/27/15 08:34 
ND ug/m3 0.088 1.19 02/27/15 08:34 

0.21 ug/m3 0.088 1.19 02/27/15 08:34 
ND ug/m3 0.22 1.19 02/27/15 08:34 
ND ug/m3 0.088 1.19 02/27/15 08:34 
ND ug/m3 0.22 119 02/27/15 08:34 
ND ug/m3 0.22 1.19 02/27/15 08:34 
ND ug/m3 0.22 1.19 02/27/15 08:34 
ND ug/m3 0.22 1.19 02/27/15 08:34 
ND ug/m3 0 088 1.19 02/27/15 08 34 

0.49 ug/m3 0.18 119 02/27/15 08:34 
0.18 ug/m3 0.088 1.19 02/27/15 08:34 

104 %. 1.19 02/27/15 08:34 

REPORT OF LABORATORY ANALYSIS 
This report shall not be reproduced except in full 

without the wrrtten consent of Pace Analytical Services, Inc 

Analyzed CAS No Qual 

02/27/15 15:13 156-59-2 
02/27/15 15:13 156-60-5 
02/27/15 15:13 100-41-4 
02/27/15 15 13 98-82-8 
02/27/15 15:13 1634-04-4 
02/27/1515:13 127-18-4 
02/27/15 15:13 79-01-6 
02/27/1515:13 95-63-6 
02/27/15 15.13 108-67-8 
02/27/15 15:13 75-01-4 
02/27/15 15.13 179601-23-1 
02/27/1515:13 95-47-6 

02/27/1515:13 3114-55-4 

Page 10 of 1 
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ANAlYTICAl RESUlTS 

Pace Analytical Services, Inc. 

9608 Loire\ Blvd 

Lenexa, KS 66219 

(913)599-5665 

Project WEST LAKE LANDFILL 

Pace Project No .. 60188142 

Sample: WAA-00-RV-TB-20150213 

Parameters 

T017M VOC MS AIR Passive 

cis-1,2-Dichloroethene 
trans-1.2-Dichloroethene 
Ethylbenzene 
lsopropylbenzene (Cumene) 
Methyl-tert-butyl ether 
Tetrachloroethane 
Trichloroethane 
1 2,4-Trimethylbenzene 
1 ,3,5-Trimethylbenzene 
Vinyl chloride 
m&p-Xylene 
a-Xylene 
Surrogates 
Chlorobenzene-d5 (S) 

Date: 03/03/2015 08 16 AM 

LabiD: 60188142007 Collected: 02/13/15 14:13 Received: 02/17/15 09:20 Matrix A1r 

Results Units Report limit DF Prepared 

Analytical Method: T0-17M Preparation Method: T0-17M 

ND ug/m3 0.074 02/26/15 07:40 
NO ug/m3 0.074 02/26/15 07:40 
NO ug/m3 0.074 02/26/15 07:40 
ND ug/m3 0.19 02/26/15 07"40 
NO ug/m3 0.074 02/26/15 07:40 
NO ug/m3 0.19 02/26/15 07:40 
NO ug/m3 0.19 02/26/15 07"40 
NO ug/m3 0.19 02/26/15 07:40 
NO ug/m3 0.19 02/26/15 07:40 
NO ug/m3 0.074 02/26/15 07:40 

0.17 ug/m3 0.15 02/26/15 07:40 
NO ug/m3 0.074 02/26/15 07:40 

110 %. 02/26/15 07:40 

REPORT OF lABORATORY ANAlYSIS 

This report shall not be reproduced, except in full, 

without the wri!len consent of Pace Analytical Services. Inc 

Analyzed CAS No. Qual 

02/26/15 15:35 156-59-2 
02/26/15 15:35 156-60-5 
02/26/15 15:35 100-41-4 
02/26/15 15:35 98-82-8 
02/26/15 15"35 1634-04-4 
02/26/15 15:35 127-18-4 
02/26/15 15.35 79-01-6 
02/26/15 15:35 95-63-6 
02/26/15 15:35 108-67-8 
02/26/15 15:35 75-01-4 
02/26/15 15:35 179601-23-1 
02/26/15 15:35 95-47-6 

02/26/15 15:35 3114-55-4 

Page 1 of 17 
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QUALITY CONTROL DATA 

Project: WEST LAKE LANDFILL 

Pace Project No.: 60188142 

QC Batch: AIR/22599 Analysis Method: T0-17M 

QC Batch Method: T0-17M Analysis Description: T017 MSSAIR 

Associated Lab Samples: 60188142001, 60188142002, 60188142003, 60188142004, 60188142005, 60188142007 

METHOD BLANK: 1908195 Matrix: Air 

Associated Lab Samples: 60188142001, 60188142002, 60188142003, 60188142004, 60188142005, 60188142007 

Blank Reporting 

Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

Lenexa, KS 66219 

(913)599-5665 

Parameter Units Result Limit Analyzed Qualifiers 

1 ,2,4-Trimethylbenzene 
1 ,3,5-Trimethylbenzene 
cis-1 ,2-Dichloroethene 
Ethylbenzene 
lsopropylbenzene (Cumene) 
m&p-Xylene 
Methyl-tert-butyl ether 
a-Xylene 
Tetrachloroethene 
trans-1 ,2-Dichloroethene 
Trichloroethene 
Vinyl chloride 
Chlorobenzene-d5 (S) 

ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 

%. 

LABORATORY CONTROL SAMPLE: 1908196 

Parameter 

1 ,2,4-Trimethylbenzene 
1 ,3,5-Trimethylbenzene 
cis-1 ,2-Dichloroethene 
Ethylbenzene 
lsopropylbenzene (Cumene) 
m&p-Xylene 
Methyl-tert-butyl ether 
a-Xylene 
Tetrachloroethene 
trans-1 ,2-Dichloroethene 
Trichloroethene 
Vinyl chloride 
Chlorobenzene-d5 (S) 

Units 

ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 

%. 

Spike 
Cone. 

.12 

.12 

.08 
.089 
.099 
.086 
.063 
.092 
.14 
.08 

.1 

.052 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
102 

0.19 02/26/15 14:46 
0.19 02/26/15 14:46 

0.074 02/26/15 14:46 
0.074 02/26/15 14:46 

0.19 02/26/15 14:46 
0.15 02/26/15 14:46 

0.074 02/26/15 14:46 
0.074 02/26/15 14:46 

0.19 02/26/15 14:46 
0.074 02/26/15 14:46 

0.19 02/26/15 14:46 
0.074 02/26/15 14:46 

02/26/15 14:46 

LCS 
Result 

LCS 
% Rec 

% Rec 
Limits 

.12J 

.12J 
0.089 
0.089 

.1J 
.089J 
.048J 
0.096 

.15J 
0.087 

.11 J 
.056J 

104 
100 
112 
100 
104 
104 
76 

104 
107 
109 
110 
109 
105 

70-130 
70-130 
70-130 
70-130 
70-130 
70-130 
70-130 
70-130 
70-130 
70-130 
70-130 
70-130 

Qualifiers 

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result. 

Date: 03/03/2015 08:16AM 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. Page 12 of 17 
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www.pacelabs.com 

Project: WEST LAKE LANDFILL 

Pace Project No.: 60188142 

QC Batch: AIR/22603 

QC Batch Method: T0-17M 

Associated Lab Samples: 60188142006 

METHOD BLANK: 1908303 

Associated Lab Samples: 

Parameter 

1 ,2,4-Trimethylbenzene 
1 ,3,5-Trimethylbenzene 
cis-1 ,2-Dichloroethene 
Ethylbenzene 
lsopropylbenzene (Cumene) 
m&p-Xylene 
Methyl-tert-butyl ether 
a-Xylene 
Tetrachloroethene 
trans-1 ,2-Dichloroethene 
Trichloroethene 
Vinyl chloride 
Chlorobenzene-d5 (S) 

60188142006 

Units 

ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 
ug/m3 

%. 

QUALITY CONTROL DATA 

Analysis Method: T0-17M 

Analysis Description: T017 MSSAIR 

Matrix: Air 

Blank Reporting 
Result Limit Analyzed 

NO 0.24 02/27/15 11 :02 
NO 0.24 02/27/15 11 :02 
NO 0.096 02/27/15 11 :02 
NO 0.096 02/27/15 11 :02 
NO 0.24 02/27/15 11 :02 
NO 0.19 02/27/15 11 :02 
NO 0.096 02/27/15 11 :02 
NO 0.096 02/27/15 11 :02 
NO 0.24 02/27/15 11 :02 
NO 0.096 02/27/15 11 :02 
NO 0.24 02/27/15 11 :02 
NO 0.096 02/27/15 11 :02 
99 02/27/15 11 :02 

Qualifiers 

Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

Lenexa, KS 66219 

(913)599-5665 

LABORATORY CONTROL SAMPLE: 1908304 

Spike LCS LCS % Rec 
Parameter Units Cone. Result % Rec Limits Qualifiers 

1 ,2,4-Trimethylbenzene ug/m3 .15 .16J 103 70-130 
1 ,3,5-Trimethylbenzene ug/m3 .15 .15J 101 70-130 
cis-1 ,2-Dichloroethene ug/m3 .1 0.11 106 70-130 
Ethylbenzene ug/m3 .11 0.12 106 70-130 
lsopropylbenzene (Cumene) ug/m3 .13 .14J 108 70-130 
m&p-Xylene ug/m3 .22 0.24 106 70-130 
Methyl-tert-butyl ether ug/m3 .082 .091J 111 70-130 
a-Xylene ug/m3 .12 0.12 104 70-130 
Tetrachloroethene ug/m3 .18 .19J 106 70-130 
trans-1 ,2-Dichloroethene ug/m3 .1 0.11 108 70-130 
Trichloroethene ug/m3 .14 .14J 104 70-130 
Vinyl chloride ug/m3 .067 .078J 116 70-130 
Chlorobenzene-d5 (S) %. 99 

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result. 

Date: 03/03/2015 08:16AM 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. Page 13 of 17 
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Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

www.pacelabs.com 

QUALIFIERS 

Project: WEST LAKE LANDFILL 

Pace Project No.: 60188142 

DEFINITIONS 

OF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot 

NO - Not Detected at or above adjusted reporting limit 

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit 

MDL -Adjusted Method Detection Limit 

PQL- Practical Quantitation Limit 

RL - Reporting Limit 

S - Surrogate 
1 ,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is 
a combined concentration. 
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values. 

LCS(D)- Laboratory Control Sample (Duplicate) 

MS(D)- Matrix Spike (Duplicate) 

DUP - Sample Duplicate 

RPD - Relative Percent Difference 

NC - Not Calculable. 

SG - Silica Gel - Clean-Up 

U - Indicates the compound was analyzed for, but not detected. 
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for 
each analyte is a combined concentration. 
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes. 

TNI- The NELAC Institute. 

LABORATORIES 

PASI-M Pace Analytical Services- Minneapolis 

Date: 03/03/2015 08:16AM 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Lenexa, KS 66219 

(913)599-5665 
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www.pacelabs.com 

Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

Lenexa, KS 66219 

(913)599-5665 

QUALITY CONTROL DATA CROSS REFERENCE TABLE 

Project: WEST LAKE LANDFILL 

Pace Project No.: 60188142 

Lab ID Sample ID QC Batch Method QC Batch 

60188142001 WAA-01-RV -PS-20150213 T0-17M AIR/22599 
60188142002 WAA-02-RV-PS-20150213 T0-17M AIR/22599 
60188142003 WAA-03-RV-PS-20150213 T0-17M AIR/22599 
60188142004 WAA-04-RV-PS-20150213 T0-17M AIR/22599 
60188142005 WAA-05-RV-PS-20150213 T0-17M AIR/22599 

60188142006 WAA-01-RV-DU-20150213 T0-17M AIR/22603 

60188142007 WAA-00-RV-TB-20150213 

Date: 03/03/2015 08:16AM 

T0-17M AIR/22599 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Analytical 
Analytical Method Batch 

T0-17M AIR/22600 
T0-17M AIR/22600 
T0-17M AIR/22600 
T0-17M AIR/22600 
T0-17M AIR/22600 

T0-17M AIR/22604 

T0-17M AIR/22600 

Page 15 of 17 
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Courier: Oclient 

Custody Seal on Cooler/Box Present? Seals Intact? 

Packing Material: 

Temp. (T011and T013 samples only) {'C): Corrected Temp ('C): 

Flow Controll,~:""rs;__ ____ _ Stand Alone G 

Can ID le Number CaniD Sample Number CaniD 

CLIENT NOTIFICATION/RESOLUTION Field Data Required? DYes 

Person Contacted: ---~~~------~-----~,·-
Comments/Resolution: ""·-~--~-~-----~,·~----···"~"··-··,---··,~··-··,··,--··-~~-·------·---,-·--··---~~-·-·--·--·---

Project Manager Review: 
Note: Whenever there Is a North Carolina compliance 
hold, incorrect preservative, out of temp, incorrect containers) 

Page 16 of 17 
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Site: 

Laboratory: 

Data Reviewer: 

Review Date 

Sample Delivery Group (SDG): 

Sample Numbers: 

Matrix I Number of Samples: 

Tetra Tech, Inc. 
DATA VALIDATION REPORT 

LEVEL II 

West Lake Landfill Site, Bridgeton, Missouri 

ALS Environmental (Simi Valley, California) 

Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

March 13, 2015 

Pl500074 

WAA-01-RH-PS-20150105, WAA-02-RH-PS-20150105, WAA-03-
RH-PS-20150105, WAA-04-RH-PS-20150105, WAA-04-RH-DU-
20150105, WAA-05-RH-PS-20150105, and WAA-00-RH-TB-
20150105 

5 Air Samples, 1 Field Duplicate Sample, and 1 Trip Blank 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document "Review of Data 
Packages from Subcontracted Laboratories" (February 2002) was used along with other criteria specified 
in the applicable methods. 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 
apparent from the summary data package. The following sections discuss any problems or deficiencies 
that were found, and data qualifications applied because of non-compliant QC. The data review was 
limited to the available field and laboratory QC information submitted with theproject-specific data 
package. 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 
assessed, and any qualifications made to the data accorded with those documents. 

13 March 2015 

Certified by Harry Ellis, Chemist Date 

103!9025140058.000 SDG P1500074 

1 of 18 
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u 

J 

UJ 

R 

103!9025140058.000 

DATA VALIDATION QUALIFIERS 

The analyte was not detected above the reported sample quantitation limit. 

The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

The analyte was not detected above the reported sample quantitation limit, which is 
estimated. 

The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet QC criteria. Presence or absence of the analyte cannot be verified. 

2 SDG P1500074 

2 of 18 

WLLFOIA4312- 015- 0156400 



DATA ASSESSMENT 

Sample delivery group (SDG) Pl500074 included five (5) environmental air (RadielloTM adsorbent tube) 
samples and two (2) QC samples (a field duplicate and a trip blank). Samples were analyzed for 
hydrogen sulfide via the laboratory's implementation of the manufacturer's method The following 
summarizes the data validation that was performed. 

VOLATILE ORGANIC COMPOUND ANALYSIS 

I. Holding Time and Chain of Custody (COC) Requirements 

The samples were received by the laboratory and analyzed within the accepted holding time of30 days 
from sample collection by tube to analysis. No data were qualified. 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

MS/MSD analyses are not practical for air analyses. Satisfactory LCS and field duplicate sample analysis 
provided adequate data on precision and accuracy. No qualifications were applied. 

III. Blanks 

No analytes were detected in the laboratory (method) and field blanks. No qualifications were applied. 

IV. Laboratory Control Sample (LCS) 

All results for the duplicate LCS were within QC limits. 

V. Surrogates 

Surrogates are not used in this analysis. 

VI. Comments 

All detected results in the field samples were less than the sample reporting limits, which correspond to 
the lowest calibration standard. The laboratory correctly qualified these results as estimated and flagged 
them "J". All detected results, including the field duplicate pair, were quite similar. 

VII. Overall Assessment of Data 

Overall data quality is acceptable, with no qualifications added. All data are usable as reported for their 
intended purposes. 

103!9025140058.000 3 SDG P1500074 
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January 24, 2015 

Rob Monnig 
Tetra Tech, Incorporated 
415 Oak Street 
Kansas City, MO 64106 

LABORATORY REPORT 

RE: West Lake Landfill/ 103X9025140058 

Dear Rob: 

2655 Park Center Dr., Suite A 
Simi Valley, CA 93065 
T: +1 805 526 7161 
F: +1 805 526 7270 

Enclosed are the results of the samples submitted to our laboratory on January 8, 2015. For your 
reference, these analyses have been assigned our service request numberP1500074. 

All analyses were performed according to our laboratory's NELAP and DoD-ELAP-approved quality 
assurance program. The test results meet requirements of the current NELAP and DoD-ELAP 
standards, where applicable, and except as noted in the laboratory case narrative provided. For a 
specific list of NELAP and DoD-ELAP-accredited analytes, refer to the certifications section at 

Results are intended to be considered in their entirety and apply only to the 
samples analyzed and reported herein. 

Sue Anderson 
Project Manager 

5 of 18 
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Client: Tetra Tech, Incorporated 
Project: West Lake Landfill I 1 03X9025140058 

CASE NARRATIVE 

2655 Park Center Dr., Suite A 
Simi Valley, CA 93065 
T: +1 805 526 7161 
F: +1 805 526 7270 

Service Request No: P1500074 

The samples were received intact under chain of custody on January 8, 2015 and were stored in 
accordance with the analytical method requirements. Please refer to the sample acceptance check 
form for additional information. The results reported herein are applicable only to the condition of 
the samples at the time of sample receipt. 

Hydrogen Sulfide in Air (H S) Analysis ... 

The samples were prepared in accordance with CAS AQL 110 for hydrogen sulfide in air and 
analyzed by colorimetric method using a spectrophotometer. This method is not included on 
the laboratory's NELAP, DoD-ELAP, or AIHA-LAP scope of accreditation. 

The results of analyses are given in the attached laboratory report. All results are intended to be considered in their 
entirety, and ALS Environmental (ALS) is not responsible for utilization of less than the complete report. 

Use of ALS Environmental (ALS)'s Name. Client shall not use ALS's name or trademark in any marketing or reporting 
materials, press releases or in any other manner ("Materials') whatsoever and shall not attribute to ALS any test result, 
tolerance or specification derived from ALS's data ("Attribution'}without ALS's prior written consent, which may be withheld 
by ALS for any reason in its sole discretion. To request ALS's consent, Client shall provide copies of the proposed Materials 
or Attribution and describe in writing Client's proposed use of such Materials or Attribution. If ALS has not provided written 
approval of the Materials or Attribution within ten (10) days of receipt from Client, Client's request to use ALS's name or 
trademark in any Materials or Attribution shall be deemed denied. ALS may, in its discretion, reasonably charge Client for 
its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the unauthorized use of ALS's 
name or trademark may cause ALS to incur irreparable harm for which the recovery of money damages will be inadequate. 
Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief. For questions contact 
the laboratory. 
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Agency 

AIHA 

Arizona DHS 

DoD ELAP 

Florida DOH 
(NELAP) 

Maine DHHS 

Minnesota DOH 
(NELAP) 
New Jersey DEP 
(NELAP) 
New York DOH 
(NELAP) 
Oregon PHD 
(NELAP) 

Pennsylvania DEP 

Texas CEQ 
(NELAP) 
Utah DOH 
(NELAP) 

Washington DOE 

2655 Park Center Dr., Suite A 
Simi Valley, CA 93065 
T: +1 805 526 7161 
F: +1 805 526 7270 

ALSEnvironmentai-Simi Valley 

CERTIFICATIONS, ACCREDITATIONS, AND REGISTRATIONS 

Web Site Number 

101661 

AZ0694 

L 14-2 

E871020 

2014025 

838341 

CA009 

11221 

CA200007 

68-03307 
(Registration) 
T1 04 704413-

14-5 
CA01627201 

4-4 

C946 

Analyses were performed according to our laboratory's NELAP and DoD-ELAP approved quality assurance 
program. A complete listing of specific NELAP and DoD-ELAP certified analytes can be found in the 
certifications section at or at the accreditation body's website. 

Each of the certifications listed above have an explicit Scope of Accreditation that applies to specific 
matrices/methods/analytes; therefore, please contact the laboratory for information corresponding to a 
particular certification. 
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Client: 
Project ID: 

Date Received: 
Time Received: 

Client Sample ID 
WAA-01-RH-PS-20150105 

WAA-02-RH-PS-20150105 

WAA-03-RH-PS-20150105 

W AA-04-RH-PS-20150105 

WAA-05-RH-PS-20150105 

W AA-04-RH-DU-20150105 

WAA-00-RH-TB-20150105 

ALSENVIRONMENTAL 

DETAIL SUMMARY REPORT 
Tetra Tech, Incorporated 
West Lake Landfill/ 103X9025140058 

1/8/2015 
13:58 

Lab Code 
P1500074-001 

P1500074-002 

P1500074-003 

P1500074-004 

P1500074-005 

P1500074-006 

P1500074-007 

Matrix 
Air 

Air 

Air 

Air 

Air 

Air 

Air 

Date Time 
Collected Collected 

1/5/2015 14:06 

1/5/2015 13:09 

l/5/2015 13:30 

115/2015 13:43 

1/5/2015 13:19 

115/2015 13:43 

l/5/2015 14:15 

Pl500074_Detail Surnrnary_l501221129 _RB.xls- DETAIL SU!v!MARY 
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2655 Park Center Drive, Suite A 
Siml Valley, California 93065 

Phone (805) 526-7161 

1,.. .... ,,.., .... 1 Name & Address \""'~-'""'u"l:l Information) 

Tetra Tech 
415 Oak Stroot, 
Kansas City, MO 64106 

Project Manager 

Rob Monnig (816-412-1775) I Dave Kinroth (314-517.S79IIJ 
Phone Fax 

816-412-1775 816-410-1748 
Email Addreas for Result Reporting 

ia ... il• ..... -
L""'"""'"'Y Date/Time 

Client 10 OatefTime 
10 Number start End 

WAA-01-RH-PS-20150 1 05 lcP 12127!14 1/5/15@ 
@ 11:17 14:06 

<0 

lCD 
12127/14 1/5/15@ WAA-02-RH-PS-201501 05 

~ @ 11:19 13:09 

WAA-03-RH·P$-201501 05 IG> 
12127/14 1/5/15@ 
@ 11:40 13:30 

WAA-04-RH-P$-201501 05 I~ 12127114 1/5/15@ 
@ 11:30 13:43 

WAA-05-RH-PS-201501 05 {Y 12127/14 115/15@ 
@ 11:33 13:19 

WAA-04-RH-OU-201501 05 I{} 12127/14 1/5/15@ 
@ 11:30 13:43 

WAA-00-RH-TB-201501 05 :(9 12/27/14 1/5115@ 
@ 10:42 14:15 

Report T1er levels - please select one 

Requested Tumaroond Time in Business Days ,. ru-1 please circle 
1 Day (100%) 2 Day (75%) 3 Day (50%) 4 Day (35%) 5 Day (25%) 10 n "' 

ALSContact: 
Project Nama Sue Anderson 

West Lake Landfill 

Project Number I ( ~ 
103X9025140058 Ammonia) 
P.O.# I Credit Card I Billing Information 

P01111600 
Attn: Fisher 

415 Oak Street, Kansas M064106 

~ ! 
la,..;l~ ~-L -= ratech.com ~ 

Total ""<t'"IJ'"'II 
Sampling Temp Radiello 10 

25"C assumed if not £ 
Time 

specified 
Sticker Number 

13129 -0.6 674GS X 

13070 ...0.6 675GS X 

13070 -0.6 676GS X 

13093 -0,6 677GS X 

13066 -0,6 678GS X 

13093 -0.6 679GS X 

NA NA 680GS X 

T~er 1 - (ResultsfDefault if nat ep«:ified) __ Tier Ill Validation Package) 10% Surcharge EDD required Yes Chain of 

Page 1 of1 

ALSProj.,<>t~ -, "rf' DO '4 

......... , ...... , 

Comments 

Project ReqUirements (MRLs, QAPP) 

Tier II (Results+ QC) __ TierV ·~-" --
INTACT 

... ,.@: 
BROKEN BSEN 

Reliqui!ihed by: (Signal!Jre) ,. ~ 
~u.ri _.:>-l:J. ...... ,. fA..J ll~·}) IT~oe 

Received by: (Signal!Jre) Date: Time: 

Reliqui!ihed by: (Signature) ~~ v--( Data: lfime: Reca~·· · ·-,:::;.: '"'" 1'6)"'"'~ l~a1v/rr 1Timr3 I~ 
Reliquished by: (Signature) Date: Time: Received by: (Signature) Date: Tima: ~Blank > l'"~"'..ure uc 

l 

I 

I 



Client: Tetra Tech, Incorporated 
Project: West Lake Landfill/ 103X9025140058 

ALS Environmental 
Sample Acceptance Check Form 

Work order: P1500074 

Sample(s) received on: _1_18_1_1_5 _________ _ Date opened: _1_18_1_15 ___ _ by: ADAVID 
Note: This form is used for all samples received by ALS. The use of this form for custody seals is strictly meant to indicate presence/absenceand not as an indication of 

compliance or nonconformity. Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP. 

Were sample containers properly marked with client sample ID? 

2 Container(s) supplied by ALS? 

3 Did sample containers arrive in good condition? 

4 Were chain-of-custody papers used and filled out? 

5 Did sample container labels and/or tags agree with custody papers? 

6 Was sample volume received adequate for analysis? 

7 Are samples within specified holding times? 

8 Was proper temperature (thermal preservation) of cooler at receipt adhered to? 

Cooler Temperature: 3° C Blank Temperature: o C 

9 Was a blank tube received? 

10 Were custody seals on outside of cooler/Box? 

Location ofseal(s)? Sealing Lid? ----------------------
Were signature and date included? 

Were seals intact? 

Were custody seals on outside of sample container? 

Location ofseal(s)? Sealing Lid? ----------------------
Were signature and date included? 

Were seals intact? 

11 Do containers have appropriate preservation, according to method/SOP or Client specified information? 

12 

13 

Is there a client indication that the submitted samples are pH preserved? 

Were VOA vials checked for presence/absence of air bubbles? 

Does the client/method/SOP require that the analyst check the sample pH and ifnecessarv alter it? 

Tubes: 

Badges: 

.... · ·· . 

Are the tubes capped and intact? 

Do they contain moisture? 

Are the badges properly capped and intact? 

Are dual bed badges separated and individually capped and intact? 
.. 

Yes No N/A 

' .· 

LabSampleiD 
· .. · 

Gontainer Required .. Received ··. ' kdjU.sttll( :VOAHeadspac:e Receipt I Pieserya-Qon 

I Description pH* pH pll .::~ Colimt.ents 

p 150007 4-001.01 Passive (Radiello H2S) 

P1500074-002.01 Passive (Radiello H2S) 

P1500074-003.01 Passive (Radiello H2S) 

P1500074-004.01 Passive (Radiello H2S) 

P1500074-005.01 Passive (Radiello H2S) 

P1500074-006.01 Passive (Radiello H2S) 

P1500074-007.01 Passive (Radiello H2S) 

Explain any discrepancies: (include lab sample ID numbers): 

RSK- MEEPP, HCL (pH<2); RSK- C02, (pH 5-8); Sulfur(pH>4) 

P1500074_Tetra Tech, Incorporated_ West Lake Landfill_ 103X9025140058.xls- Page 1 of 1 1/24115 9:14AM 
10 of 18 
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Client: Tetra Tech, Incorporated 

ALS ENVIRONMENTAL 

RESULTS OF ANALYSIS 
Page l of l 

Client Project ID: West Lake Landfiii/103X9025140058 ALS Project ID: P 1500074 

Hydrogen Sulfide 

rest Code: ALS AQL 110 Date(s) Collected: 1/5/15 
Instrument ID: P-UV-Vis-01 Date Received: 1/8/15 
Analyst: Sue Anderson Date Extracted: 1/21/15 
Sampling Media: Radiello Tube(s) Date Analyzed: 1/21/15 
Test Notes: Desorption Volume: 0.0 I 0 Liter(s) 

Sampling 
Client Sample lD ALS Sample lD Time Dilution Result MRL MDL Result MRL MDL 

WAA-01-RII-PS-20150105 P 150007 4-00 I 
WAA-02-Ril-I'S-20 150105 p 1500074-002 1.0 240 570 110 0.37 0.89 0.17 
W AA-03-RII-PS-20 150105 p 150007 4-003 13070 1.0 350 570 110 0.55 0.89 0.17 
WAA-0-1-RII-I'S-20 150 !05 Pl500074-004 13093 1.0 390 570 110 0.60 0.89 0.17 
WAA-05-RH-PS-20 150105 p 1500074-005 13066 1.0 350 570 110 0.55 0.89 0.17 
W /\/\-(M-RII-DU-20 150105 p 150007 4-006 13093 1.0 400 570 110 0.62 0.89 0.17 
W /\A-00-Ril-TB-20150105 p 1500074-007 NA 1.0 ND 570 110 NA NA NA 
Method I3lank NA 1.0 NO 570 110 NA NA NA 

NO Compound was analyzed for, but not detected above the laboratory reporting limit. 
J The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL. 
NA Not applicable. 

Data 

.J 

.J 

.J 

.J 

.J 

.J 
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Client: 
Client Sample ID: 
Client Project ID: 

ALS ENVIRONMENTAL 

RESULTS OF ANALYSIS 

Tetra Tech, Incorporated 
Duplicate Lab Control Sample 
West Lake Landfill/ 103X9025140058 

Page 1 of 1 

ALS Project ID: Pl500074 
ALS Sample ID: Pl50121-LCS, 

Pl50121-DLCS 

Laboratory Control Sample/Duplicate Laboratory Control Sample Summary 

Test Code: 
Instrument ID: 
Analyst: 
Sampling Media: 
Test Notes: 

Compound 

Hydrogen Sulfide 

ALS AQL 110 
P-UV-Vis-01 
Sue Anderson 
Radiello Tube(s) 

Spike Amount 
LCS /DLCS 

llg!L 

500 

P1500074_AQL 110_1501220939 _SC.x1s- DLCS 

Result 
LCS DLCS 
11g/L 11g/L 

536 538 

%Recovery 
LCS DLCS 

107 108 

12 of 18 

Date Sampled: NA 
Date Received: NA 
Date Analyzed: l/21/15 

Volume(s) Analyzed: NA 

ALS 
Acceptance 

Limits 

73-129 

Relative 
Percent 

Difference 
RPD 
Limit 

5 

Data 
Qualifier 

AQL_110_MDLx1s- PageNo.: 
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Service 

Calibration Curve: RAD 17 i diluted to volume with Deionized Water 

10 ml 0.05/50 

-
x time in minutes: ***u 

Prep Run 

Amino Sulfuric 

radiello Tube 

Run 

Result H2 S 
ppbV** 

111!111111\ 
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Service Request#: _________ _ 

ulfide ICV/CCV 

Calibration Curve: RAD 171 diluted to volume with Deionized Water 

10mL 

ug/L 

ICV /CCV Acceptance Criteria: 90 -110% 

LCS/DLCS Acceptance Criteria: 73 -129% 

RPD Acceptance Criteria: ::o_S% 

Sheet 

Prep Run Run 

Reagents 
Coloring 
Solution 

Ferric Chloride 10 rnL Ferric Cl + sr 
Amino Sulfuric ml Amino Sulfuric 

I----------1!--="-'-~'--"'-'-'--'-----+-'-I'-'"'-'-1C.C,,<--j prepped pnor to 

radiello Tube color !ng step 

Note: the results as calculated on the Bench Sheet may vary slightly than what is reported due to sig figs used for calculation. 

··~·~·----.. L .. l-...,.... .l..._, ____ __l _____ _,_ ______ _,__ 

*Concentration after blank subtraction (as applicable) 
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Calibration solution for Hydrogen Sulphide (code RADJ7l) 

CAll'TfOh: Do not swallow. Wash t.hf. hands thorough!)' after usr. Avoid contact with the eyl~ .. skin and clolhes. In cas~ ot contllct with eyes. tlush 
with large amount~ of running wruer fur at least 15 minutes. See MSDS for oomplele safely informatiou. 

Description 
CA!de RAD171 re-lieve:; you from tile lask of preprui11g d\e sodium S\.llflde MlJJH.latd sohtt\On for the calibration cnrve used f(}f the detennmmion o· 
HtS by the cartridge code RAD170. 
Since sodium l'>Ultide i'> deliqnt'~~cent, it.~ WCJght i.~ not a pnmary standard and sodium sulfide solution need titr.~tlon once prepMed. Moreovr.r 
Litrntum mn~t be t<"peated otter< ct~1e to rhe iMtahllity of di\nted wlutton (one hour time 1~ sufficient to decrease. salfide content by 101'o). 
r'..udf-. Rl.DI71 is a methylene blue concentmted Wllltion th&t, onc-e diluted 1:50, provides the same ab~orbance value at 665 nm of a sodiuu 
sulfide: solution of '>'lith con;:entration 1.145 !Jg·ml-1 sulfide ions. 
T!lls coneenl.raHon value has Leer. d!OsCil to obtain the !lighe!;t absorbance value withiTI tile linearity IaU,IJC uf lbe spcctmphotometm. 
Tc obtain a complete calilrrmion run>e, ju!li. diiut.c the mother soJulion11s shown in UJc table 

j Solution mlot I rulofwat~r equivalent to 
J.~g'llll-1 ofS" 

I A 9" .14: 
B 25of A 
c JOofA 4ll •229 ··-

" 
D ·~ 

Code RAD171 allows yuu to pn:p~rc as man~ a.~ SO calibration curve~ 

Storage 
Store in ungmal oonw.h1ers or other appropriately !abe led, suital;tle 0011tamers 
Kept ina coo[, <lry env1ronment away from sources of heat code. RAD17J solutton 1S stable for at !easl one yem. 
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Site: 

Laboratory: 

Data Reviewer: 

Review Date 

Sample Delivery Group (SDG): 

Sample Numbers: 

Matrix I Number of Samples: 

Tetra Tech, Inc. 
DATA VALIDATION REPORT 

LEVEL II 

West Lake Landfill Site, Bridgeton, Missouri 

ALS Environmental (Simi Valley, California) 

Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

March 13, 2015 

Pl500645 

WAA-01-RH-PS-20150213, WAA-02-RH-PS-20150213, WAA-03-
RH-PS-20150213, WAA-04-RH-PS-20150213, WAA-04-RH-DU-
20150213, WAA-05-RH-PS-20150213, and WAA-00-RH-TB-
20150213 

5 Air Samples, 1 Field Duplicate Sample, and 1 Trip Blank 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document "Review of Data 
Packages from Subcontracted Laboratories" (February 2002) was used along with other criteria specified 
in the applicable methods. 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 
apparent from the summary data package. The following sections discuss any problems or deficiencies 
that were found, and data qualifications applied because of non-compliant QC. The data review was 
limited to the available field and laboratory QC information submitted with theproject-specific data 
package. 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 
assessed, and any qualifications made to the data accorded with those documents. 

13 March 2015 

Certified by Harry Ellis, Chemist Date 

103!9025140058.000 SDG P1500645 
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DATA VALIDATION QUALIFIERS 

The analyte was not detected above the reported sample quantitation limit. 

The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

The analyte was not detected above the reported sample quantitation limit, which is 
estimated. 

The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet QC criteria. Presence or absence of the analyte cannot be verified. 

2 SDG P1500645 
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DATA ASSESSMENT 

Sample delivery group (SDG) Pl500645 included five (5) environmental air (RadielloTM adsorbent tube) 
samples and two (2) QC samples (a field duplicate and a trip blank). Samples were analyzed for 
hydrogen sulfide via the laboratory's implementation of the manufacturer's method The following 
summarizes the data validation that was performed. 

VOLATILE ORGANIC COMPOUND ANALYSIS 

I. Holding Time and Chain of Custody (COC) Requirements 

The samples were received by the laboratory and analyzed within the accepted holding time of30 days 
from sample collection by tube to analysis. No data were qualified. 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

MS/MSD analyses are not practical for air analyses. Satisfactory LCS and field duplicate sample analysis 
provided adequate data on precision and accuracy. No qualifications were applied. 

III. Blanks 

No analytes were detected in the laboratory (method) and field blanks. No qualifications were applied. 

IV. Laboratory Control Sample (LCS) 

All results for the duplicate LCS were within QC limits. 

V. Surrogates 

Surrogates are not used in this analysis. 

VI. Comments 

Hydrogen sulfide was not detected in any of the field samples. 

VII. Overall Assessment of Data 

Overall data quality is acceptable, with no qualifications added. All data are usable as reported for their 
intended purposes. 

103!9025140058.000 3 SDG P1500645 
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March 6, 2015 

Rob Monnig 
Tetra Tech, Incorporated 
415 Oak Street 
Kansas City, MO 64106 

LABORATORY REPORT 

RE: West Lake Landfill/ 103X9025140058 

Dear Rob: 

2655 Park Center Dr., Suite A 
Simi Valley, CA 93065 
T: +1 805 526 7161 
F: +1 805 526 7270 

Enclosed are the results of the samples submitted to our laboratory on February 17, 2015. For 
your reference, these analyses have been assigned our service request numberP1500645. 

All analyses were performed according to our laboratory's NELAP and DoD-ELAP-approved quality 
assurance program. The test results meet requirements of the current NELAP and DoD-ELAP 
standards, where applicable, and except as noted in the laboratory case narrative provided. For a 
specific list of NELAP and DoD-ELAP-accredited analytes, refer to the certifications section at 

Results are intended to be considered in their entirety and apply only to the 
samples analyzed and reported herein. 

Sue Anderson 
Project Manager 

5 of 18 
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Client: Tetra Tech, Incorporated 
Project: West Lake Landfill I 1 03X9025140058 

CASE NARRATIVE 

2655 Park Center Dr., Suite A 
Simi Valley, CA 93065 
T: +1 805 526 7161 
F: +1 805 526 7270 

Service Request No: P1500645 

The samples were received intact under chain of custody on February 17, 2015 and were stored in 
accordance with the analytical method requirements. Please refer to the sample acceptance check 
form for additional information. The results reported herein are applicable only to the condition of 
the samples at the time of sample receipt. 

Hydrogen Sulfide in Air (H S) Analysis ... 

The samples were prepared in accordance with CAS AQL 110 for hydrogen sulfide in air and 
analyzed by colorimetric method using a spectrophotometer. This method is not included on 
the laboratory's NELAP, DoD-ELAP, or AIHA-LAP scope of accreditation. 

The results of analyses are given in the attached laboratory report. All results are intended to be considered in their 
entirety, and ALS Environmental (ALS) is not responsible for utilization of less than the complete report. 

Use of ALS Environmental (ALS)'s Name. Client shall not use ALS's name or trademark in any marketing or reporting 
materials, press releases or in any other manner ("Materials') whatsoever and shall not attribute to ALS any test result, 
tolerance or specification derived from ALS's data ("Attribution'}without ALS's prior written consent, which may be withheld 
by ALS for any reason in its sole discretion. To request ALS's consent, Client shall provide copies of the proposed Materials 
or Attribution and describe in writing Client's proposed use of such Materials or Attribution. If ALS has not provided written 
approval of the Materials or Attribution within ten (10) days of receipt from Client, Client's request to use ALS's name or 
trademark in any Materials or Attribution shall be deemed denied. ALS may, in its discretion, reasonably charge Client for 
its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the unauthorized use of ALS's 
name or trademark may cause ALS to incur irreparable harm for which the recovery of money damages will be inadequate. 
Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief. For questions contact 
the laboratory. 
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Agency 

AIHA 

Arizona DHS 

DoD ELAP 

Florida DOH 
(NELAP) 

Maine DHHS 

Minnesota DOH 
(NELAP) 
New Jersey DEP 
(NELAP) 
New York DOH 
(NELAP) 
Oregon PHD 
(NELAP) 

Pennsylvania DEP 

Texas CEQ 
(NELAP) 
Utah DOH 
(NELAP) 

Washington DOE 

2655 Park Center Dr., Suite A 
Simi Valley, CA 93065 
T: +1 805 526 7161 
F: +1 805 526 7270 

ALSEnvironmentai-Simi Valley 

CERTIFICATIONS, ACCREDITATIONS, AND REGISTRATIONS 

Web Site Number 

101661 

AZ0694 

L 14-2 

E871020 

2014025 

838341 

CA009 

11221 

CA200007 

68-03307 
(Registration) 
T1 04 704413-

14-5 
CA01627201 

4-4 

C946 

Analyses were performed according to our laboratory's NELAP and DoD-ELAP approved quality assurance 
program. A complete listing of specific NELAP and DoD-ELAP certified analytes can be found in the 
certifications section at or at the accreditation body's website. 

Each of the certifications listed above have an explicit Scope of Accreditation that applies to specific 
matrices/methods/analytes; therefore, please contact the laboratory for information corresponding to a 
particular certification. 
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Client: 
Project ID: 

Date Received: 
Time Received: 

Client Sample ID 
WAA-01-RH-PS-20150213 

WAA-02-RH-PS-20150213 

WAA-03-RH-PS-20150213 

WAA-04-RH-PS-20150213 

WAA-05-RH-PS-20150213 

WAA-01-RH-DU-20150213 

WAA-00-RH-TB-20150213 

ALSENVIRONMENTAL 

DETAIL SUMMARY REPORT 
Tetra Tech, Incorporated 
West Lake Landfill/ 103X9025140058 

2117/2015 
13:30 

Lab Code 
p 1500645-001 

P1500645-002 

P1500645-003 

P1500645-004 

P1500645-005 

P1500645-006 

P1500645-007 

Matrix 
Air 

Air 

Air 

Air 

Air 

Air 

Air 

Date Time 
Collected Collected 
2/13/2015 13:54 

2/13/2015 13:03 

2/13/2015 13:30 

2/13/2015 13:42 

2/13/2015 13:16 

2/13/2015 13:54 

2/13/2015 14:13 

Pl500645_Detail Surnrnary_l503031256_RG.xls- DETAIL SUMMARY 
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2655 Park Center Drive, Suite A 
Simi Valtey, California 93065 

Phone (805) 526-7161 
Fax (805) 525-7270 Requested Turnaround Time in Buliiness 

1 Dav (1 

West lake landfill 

Project Number 

Information 

Attn: Fisher 

Oak Street, Kansas City, MO 64106 

12947 

NA 

com 
Sampling Temp 

essumad if not 
specilisd 

Radiello ID 
Sticker 

.71 376ME 

371ME I X 

378ME l X 

.7 

1 of 1 

Comments 



Client: Tetra Tech, Incorporated 
Project: West Lake Landfill/ 103X9025140058 

ALS Environmental 
Sample Acceptance Check Form 

Work order: 

Sample(s) received on: _2_11_7_1_15 _________ _ Date opened: _2_11_7_11_5 __ _ 

P1500645 

by: KKELPE 
Note: This form is used for all samples received by ALS. The use of this form for custody seals is strictly meant to indicate presence/absenceand not as an indication of 

compliance or nonconformity. Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP. 

Were sample containers properly marked with client sample ID? 

2 Container(s) supplied by ALS? 

3 Did sample containers arrive in good condition? 

4 Were chain-of-custody papers used and filled out? 

5 Did sample container labels and/or tags agree with custody papers? 

6 Was sample volume received adequate for analysis? 

7 Are samples within specified holding times? 

8 Was proper temperature (thermal preservation) of cooler at receipt adhered to? 

Cooler Temperature: 28° C Blank Temperature: o C 

9 Was a blank tube received? 

10 Were custody seals on outside of cooler/Box? 

Location ofseal(s)? Sealing Lid? -----------------------------------------
Were signature and date included? 

Were seals intact? 

Were custody seals on outside of sample container? 

Location ofseal(s)? Sealing Lid? -----------------------------------------
Were signature and date included? 

Were seals intact? 

11 Do containers have appropriate preservation, according to method/SOP or Client specified information? 

12 

13 

Is there a client indication that the submitted samples are pH preserved? 

Were VOA vials checked for presence/absence of air bubbles? 

Does the client/method/SOP require that the analyst check the sample pH and ifnecessarv alter it? 

Tubes: 

Badges: 

Are the tubes capped and intact? 

Do they contain moisture? 

Are the badges properly capped and intact? 

Are dual bed badges separated and individually capped and intact? 
.· .. 

Yes No N/A 

' .· 

Lab~aifiple m 
····. 

Container Required .. Received · · · ' kdjU.sttll( :VOAHeadspac:e Receipt I Pieserya-Qon 

I Description pH* pH pll .::~ Cotimt.ents 

p 1500645-001.01 Passive (Radiello H2S) 

P1500645-002.01 Passive (Radiello H2S) 

P1500645-003.01 Passive (Radiello H2S) 

P1500645-004.01 Passive (Radiello H2S) 

P1500645-005.01 Passive (Radiello H2S) 

P1500645-006.01 Passive (Radiello H2S) 

P1500645-007.01 Passive (Radiello H2S) 

Explain any discrepancies: (include lab sample ID numbers): 

RSK- MEEPP, HCL (pH<2); RSK- C02, (pH 5-8); Sulfur(pH>4) 

P1500645_Tetra Tech, Incorporated_ West Lake Landfill_ 103X9025140058.xls- Page 1 of 1 316115 5:00PM 
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Client: Tetra Tech, Incorporated 

ALS ENVHlONMENTAL 

RESl!LTS OF ANALYSIS 
Page I of I 

Client Project m: West Lake Landfill/ t03X9025140058 

Test Code: 
Instrument ID: 
Analyst: 
Sampling Media: 

ALS AQL 110 
P-UV-Vis-0 I 
Sue Anderson 
Radie!lo Tube(s) 

Hydrogen Sulfide 

ALS ProJect ID: P l 500645 

Date(s) Collected: 2/13115 
Date Received: 2/17/15 
Date Extracted: 2/26/15 
Date Analyzed: 2/26/15 

Test Notes: Desorption Volume: 0.0 I 0 Liter(s) 

Sampling 
Client Sample m ALS Sample ID Time Dilution Result MRL MDL 

Minutes Factor ng/Sam~le ng/Samplc ng/Samplc 

WAA-0 1-RH-I'S-20 150213 P 1500645-00 I 12947 1.0 ND 570 110 
WAA-o:!-Rli-I'S-20 150213 p 1500645-002 12934 1.0 ND 570 110 
WAA-03-Ril-I'S-20 150213 p 1500645-003 12940 1.0 ND 570 110 
W 1\1\-04-RII-l'S-20150213 p 1500645-004 12945 1.0 ND 570 110 
WAA-05-RII-l'S-20150213 p 1500645-005 12939 1.0 ND 
W 1\A-0 1-Ril-DU-20 150213 p 1500645-006 12947 1.0 ND 570 
W AA 00-Rl I· Tll-20 15021 J p 1500645-007 NA 1.0 ND 570 110 

ND 110 

Compound was analyzed for, but not detected above the laboratory reporting limit 
NA Not applicable. 

714lfof418 

Result MRL MDL 

pslm3 ~~/1113 p~ml 

ND 0.87 0.17 
ND 0.87 0.17 
ND 0.87 0.17 
ND 0.87 0.17 
ND 0.87 0.17 
ND 0.87 0.17 
NA NA NA 
NA 

Data 
Qualifier 

WLLFOIA4312- 015- 0156427 



Client: 
Client Sample ID: 
Client Project ID: 

ALS ENVIRONMENTAL 

RESULTS OF ANALYSIS 

Tetra Tech, Incorporated 
Duplicate Lab Control Sample 
West Lake Landfill/ 103X9025140058 

Page 1 of 1 

ALS Project ID: Pl500645 
ALS Sample ID: Pl50226-LCS, 

Pl50226-DLCS 

Laboratory Control Sample/Duplicate Laboratory Control Sample Summary 

Test Code: 
Instrument ID: 
Analyst: 
Sampling Media: 
Test Notes: 

Compound 

Hydrogen Sulfide 

ALS AQL 110 
P-UV-Vis-01 
Sue Anderson 
Radiello Tube(s) 

Spike Amount 
LCS /DLCS 

llg!L 

500 

P1500645_AQL 110_1503031052_SC.xls- DLCS 

Result 
LCS DLCS 
11g/L 11g/L 

535 530 

%Recovery 
LCS DLCS 

107 106 

12 of 18 

Date Sampled: NA 
Date Received: NA 
Date Analyzed: 2/26/15 

Volume(s) Analyzed: NA 

ALS 
Acceptance 

Limits 

73-129 

Relative 
Percent 

Difference 
RPD 
Limit 

5 

Data 
Qualifier 

AQL_llO_MDLxls- PageNo.: 
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Calibration Curve: RAD 171 diluted to volume with Deionized Water 

10 mL NA 0.10/50 

--
·-
-
-~ 

·- ~ 

-~ 

Sheet 

Prep Run#: 

radiello Tube 

0.20 !50 0.75/50 

Run 

1.0/50 

Result H2S 
ppbV** 

1 
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RAD 1 
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Calibration Curve: RAD 171 diluted to volume with Water 

ICV /CCV Acceptance Criteria: 90 -110% 

LCS/DLCS Acceptance Criteria: 73 129% 

RPD Acceptance Criteria: s_S% 

NA 0.10/50 0.20/50 

Note: the results as calculated on the Bench Sheet may vary slightly than what is reported due to sig figs 

*Concentration after blank subtraction (as applicable} 

Sheet 

Prep Run 

0.50/50 

LCS (500 ug/L): spike lube with prepped 10 ppm sulfide solution [0.0764g Sodium Sulfide ______ _ 

c:.;.?" 

Reviewed 

Run 
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Site: 

Laboratory: 

Data Reviewer: 

Review Date 

Sample Delivery Group (SDG): 

Sample Numbers: 

Matrix I Number of Samples: 

Tetra Tech, Inc. 
DATA VALIDATION REPORT 

LEVEL II 

West Lake Landfill Site, Bridgeton, Missouri 

ALS Environmental (Simi Valley, California) 

Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

March 13, 2015 

Pl500733 

WAA-01-RH-PS-20150220, WAA-02-RH-PS-20150220, WAA-03-
RH-PS-20150220, WAA-04-RH-PS-20150220, WAA-04-RH-DU-
20150220, WAA-05-RH-PS-20150220, and WAA-00-RH-TB-
20150220 

5 Air Samples, 1 Field Duplicate Sample, and 1 Trip Blank 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 
documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 
Methods Data Review" (9240.1-48), June 2008. In addition, the Tetra Tech document "Review of Data 
Packages from Subcontracted Laboratories" (February 2002) was used along with other criteria specified 
in the applicable methods. 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 
apparent from the summary data package. The following sections discuss any problems or deficiencies 
that were found, and data qualifications applied because of non-compliant QC. The data review was 
limited to the available field and laboratory QC information submitted with theproject-specific data 
package. 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 
assessed, and any qualifications made to the data accorded with those documents. 

13 March 2015 

Certified by Harry Ellis, Chemist Date 

103!9025140058.000 SDG P1500733 
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DATA VALIDATION QUALIFIERS 

The analyte was not detected above the reported sample quantitation limit. 

The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

The analyte was not detected above the reported sample quantitation limit, which is 
estimated. 

The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet QC criteria. Presence or absence of the analyte cannot be verified. 

2 SDG P1500733 

2 of 18 

WLLFOIA4312- 015- 0156436 



DATA ASSESSMENT 

Sample delivery group (SDG) Pl500733 included five (5) environmental air (Radiello™ adsorbent tube) 
samples and two (2) QC samples (a field duplicate and a trip blank). Samples were analyzed for 
hydrogen sulfide via the laboratory's implementation of the manufacturer's method The following 
summarizes the data validation that was performed. 

VOLATILE ORGANIC COMPOUND ANALYSIS 

I. Holding Time and Chain of Custody (COC) Requirements 

The samples were received by the laboratory and analyzed within the accepted holding time of30 days 
from sample collection by tube to analysis. No data were qualified. 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

MS/MSD analyses are not practical for air analyses. Satisfactory LCS and field duplicate sample analysis 
provided adequate data on precision and accuracy. No qualifications were applied. 

III. Blanks 

No analytes were detected in the laboratory (method) and field blanks. No qualifications were applied. 

IV. Laboratory Control Sample (LCS) 

All results for the duplicate LCS were within QC limits. 

V. Surrogates 

Surrogates are not used in this analysis. 

VI. Comments 

The only detected result in the field samples was less than the sample reporting limits, which correspond 
to the lowest calibration standard. The laboratory correctly qualified tlis result as estimated and flagged 
it "J". 

VII. Overall Assessment of Data 

Overall data quality is acceptable, with no qualifications added. All data are usable as reported for their 
intended purposes. 

103!9025140058.000 3 SDG P1500733 
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March 6, 2015 

Rob Monnig 
Tetra Tech, Incorporated 
415 Oak Street 
Kansas City, MO 64106 

LABORATORY REPORT 

RE: West Lake Landfill/ 103X9025140058 

Dear Rob: 

2655 Park Center Dr., Suite A 
Simi Valley, CA 93065 
T: +1 805 526 7161 
F: +1 805 526 7270 

Enclosed are the results of the samples submitted to our laboratory on February 24, 2015. For 
your reference, these analyses have been assigned our service request numberP1500733. 

All analyses were performed according to our laboratory's NELAP and DoD-ELAP-approved quality 
assurance program. The test results meet requirements of the current NELAP and DoD-ELAP 
standards, where applicable, and except as noted in the laboratory case narrative provided. For a 
specific list of NELAP and DoD-ELAP-accredited analytes, refer to the certifications section at 

Results are intended to be considered in their entirety and apply only to the 
samples analyzed and reported herein. 

Sue Anderson 
Project Manager 
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Client: Tetra Tech, Incorporated 
Project: West Lake Landfill I 1 03X9025140058 

CASE NARRATIVE 

2655 Park Center Dr., Suite A 
Simi Valley, CA 93065 
T: +1 805 526 7161 
F: +1 805 526 7270 

Service Request No: P1500733 

The samples were received intact under chain of custody on February 24, 2015 and were stored in 
accordance with the analytical method requirements. Please refer to the sample acceptance check 
form for additional information. The results reported herein are applicable only to the condition of 
the samples at the time of sample receipt. 

Hydrogen Sulfide in Air (H S) Analysis ... 

The samples were prepared in accordance with CAS AQL 110 for hydrogen sulfide in air and 
analyzed by colorimetric method using a spectrophotometer. This method is not included on 
the laboratory's NELAP, DoD-ELAP, or AIHA-LAP scope of accreditation. 

The results of analyses are given in the attached laboratory report. All results are intended to be considered in their 
entirety, and ALS Environmental (ALS) is not responsible for utilization of less than the complete report. 

Use of ALS Environmental (ALS)'s Name. Client shall not use ALS's name or trademark in any marketing or reporting 
materials, press releases or in any other manner ("Materials') whatsoever and shall not attribute to ALS any test result, 
tolerance or specification derived from ALS's data ("Attribution'}without ALS's prior written consent, which may be withheld 
by ALS for any reason in its sole discretion. To request ALS's consent, Client shall provide copies of the proposed Materials 
or Attribution and describe in writing Client's proposed use of such Materials or Attribution. If ALS has not provided written 
approval of the Materials or Attribution within ten (10) days of receipt from Client, Client's request to use ALS's name or 
trademark in any Materials or Attribution shall be deemed denied. ALS may, in its discretion, reasonably charge Client for 
its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the unauthorized use of ALS's 
name or trademark may cause ALS to incur irreparable harm for which the recovery of money damages will be inadequate. 
Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief. For questions contact 
the laboratory. 
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Agency 

AIHA 

Arizona DHS 

DoD ELAP 

Florida DOH 
(NELAP) 

Maine DHHS 

Minnesota DOH 
(NELAP) 
New Jersey DEP 
(NELAP) 
New York DOH 
(NELAP) 
Oregon PHD 
(NELAP) 

Pennsylvania DEP 

Texas CEQ 
(NELAP) 
Utah DOH 
(NELAP) 

Washington DOE 

2655 Park Center Dr., Suite A 
Simi Valley, CA 93065 
T: +1 805 526 7161 
F: +1 805 526 7270 

ALSEnvironmentai-Simi Valley 

CERTIFICATIONS, ACCREDITATIONS, AND REGISTRATIONS 

Web Site Number 

101661 

AZ0694 

L 14-2 

E871020 

2014025 

838341 

CA009 

11221 

4068-001 

68-03307 
(Registration) 
T1 04 704413-

14-5 
CA01627201 

4-4 

C946 

Analyses were performed according to our laboratory's NELAP and DoD-ELAP approved quality assurance 
program. A complete listing of specific NELAP and DoD-ELAP certified analytes can be found in the 
certifications section at or at the accreditation body's website. 

Each of the certifications listed above have an explicit Scope of Accreditation that applies to specific 
matrices/methods/analytes; therefore, please contact the laboratory for information corresponding to a 
particular certification. 
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Client: 
Project ID: 

Date Received: 
Time Received: 

Client Sample ID 
WAA-01-RH-PS-20150220 

WAA-02-RH-PS-20150220 

WAA-03-RH-PS-20150220 

W AA-04-RH-PS-20150220 

WAA-05-RH-PS-20150220 

W AA-04-RH-DU-20150220 

WAA-00-RH-TB-20150220 

ALSENVIRONMENTAL 

DETAIL SUMMARY REPORT 
Tetra Tech, Incorporated 
West Lake Landfill/ 103X9025140058 

2/24/2015 
16:15 

Lab Code 
P1500733-001 

P1500733-002 

P1500733-003 

Pl500733-004 

P1500733-005 

P1500733-006 

P1500733-007 

Matrix 
Air 

Air 

Air 

Air 

Air 

Air 

Air 

Date Time 
Collected Collected 
2/20/2015 13:00 

2/20/2015 12:07 

2/20/2015 12:32 

2/20/2015 12:50 

2/20/2015 12:20 

2/20/2015 12:50 

2/20/2015 13:10 

Pl500733_Detail Surnrnary_l503031352_RG.xls- DETAIL SUMMARY 
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2655 Park Center Drive, Suite A 
Simi Valley, California 93065 

Phone (805) 526-7161 

Fax (805} 526-7270 

Name & Address Project Name 

Tetra Tech 
4150ak 
Kansas 

West lake Landfill 

Project Number 

103X9025140058 
Project Manager P .0. #I Credit Card f Information 

Rob PO 1111500 
Attn: Fisher 

816-412-1175 415 Oak Street, Kansas City, MO 64106 

Email Address for Result Reporting 

ratech.com 

Client Sample ID 

WAA-01-RH-PS-20150220 I 

WAA-00-RH-TB-20150220 

:2: 
r 
~ I - (Rasulte!Default nat specified) __ 

Q II (Results+ QC) 

~ 
w ...... 
N 

0 ...... 
01 

0 ...... 
01 
0) 
~ 
~ 
w 

2120115@ I 
12:32 

2120115@ I 
12:50 

Date: 

Radiello ID 
Sticker Number 

197MH 

198MH 

10022 7.2 196MH 

10028 7.2 199MH 

194MH 

7.2 195MH 

--
NA NA 193MH 

RE~Ceivedby: 

RE~Ceived by: (Signature) 

RI'JCeived by: (Signature) 

I 

. 
. 

Q) 
"'0 
!:E 
::::l 

Cl) 

...L 

X 

X 

X 

X 

X 

X 

X 

. 

Page 1 of 1 

Comments 

I I ? -
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Client: Tetra Tech, Incorporated 
Project: West Lake Landfill/ 103X9025140058 

ALS Environmental 
Sample Acceptance Check Form 

Work order: 

Sample(s) received on: _2_12_4_1_15 _________ _ Date opened: _2_12_4_11_5 __ _ 

P1500733 

by: KKELPE 
Note: This form is used for all samples received by ALS. The use of this form for custody seals is strictly meant to indicate presence/absenceand not as an indication of 

compliance or nonconformity. Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP. 

Were sample containers properly marked with client sample ID? 

2 Container(s) supplied by ALS? 

3 Did sample containers arrive in good condition? 

4 Were chain-of-custody papers used and filled out? 

5 Did sample container labels and/or tags agree with custody papers? 

6 Was sample volume received adequate for analysis? 

7 Are samples within specified holding times? 

8 Was proper temperature (thermal preservation) of cooler at receipt adhered to? 

9 Was a trip blank received? 

10 Were custody seals on outside of cooler/Box? 

Location ofseal(s)? Sealing Lid? -----------------------------------------
Were signature and date included? 

Were seals intact? 

Were custody seals on outside of sample container? 

Location ofseal(s)? Sealing Lid? -----------------------------------------
Were signature and date included? 

Were seals intact? 

11 Do containers have appropriate preservation, according to method/SOP or Client specified information? 

12 

13 

Is there a client indication that the submitted samples are pH preserved? 

Were VOA vials checked for presence/absence of air bubbles? 

Does the client/method/SOP require that the analyst check the sample pH and ifnecessarv alter it? 

Tubes: 

Badges: 

Are the tubes capped and intact? 

Do they contain moisture? 

Are the badges properly capped and intact? 

Are dual bed badges separated and individually capped and intact? 
.. 

Yes No N/A 

' .· 

Lab Sample .ID Container Required .. Received · · · ' kdjU.sttll( :VOAHeadspac:e Receipt I Pieserya-Qon 

I Description pH* pH pll .::~ Cotimt.ents 

P1500733-001.01 Passive (Radiello H2S) 

P1500733-002.01 Passive (Radiello H2S) 

P1500733-003.01 Passive (Radiello H2S) 

P1500733-004.01 Passive (Radiello H2S) 

P1500733-005.01 Passive (Radiello H2S) 

P1500733-006.01 Passive (Radiello H2S) 

P1500733-007.01 Passive (Radiello H2S) 

Explain any discrepancies: (include lab sample ID numbers): 

RSK- MEEPP, HCL (pH<2); RSK- C02, (pH 5-8); Sulfur(pH>4) 

P1500733_Tetra Tech, Incorporated_ West Lake Landfill_ 103X9025140058.xls- Page 1 of 1 316115 5:04PM 
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Client: Tetra Tech, Incorporated 

ALS ENVIRONMENTAL 

RESUL fS OF ANALYSIS 
Page I of I 

Client Project 10: West Lake Landfiii/!03X9025140058 

Test Code: 
Instrument ID: 
Analyst: 
S<tmpling Media: 

ALS AQL 110 
P-UV-Vis-01 
Sue Anderson 
Radiello Tube(s) 

Hydrogen Sulfide 

ALS Project!D; Pl5007l3 

Date(s) Collected: 2/20/15 
Date Received· 2/24115 
Date Extracted: 2/26/15 
Dale Analyzed: 2/26/15 

Test Notes: Desorption Volume: 0.0 I 0 Liter(s) 

Sampling 
Client Sample 10 ALS Sample 1D Time Dilution Result MRL MDL Result 

Minutes Factor ng/Sam(!le ng/Samplc ng/Samplc ~tg/m 3 

WAA-01-Rll·l'S-20150220 P 1500733-00 I 10026 1.0 ND 570 110 ND 
WAA-02-RII-PS-20 150220 p 1500733-002 10024 1.0 170 570 110 0.39 
WAA-03-RII-PS-20 150220 p 1500733~003 10022 1.0 ND 570 110 ND 
WAA-04-Rli-I'S-20 150220 p 1500733-004 10028 1.0 ND 570 110 ND 
WAA-05-RII-I'S-20 150220 p 1500733-005 10024 1.0 ND 570 110 NO 
WAA-04-RII-DU-20 150220 p 1500733-006 10028 1.0 ND 570 110 ND 
W AA-00-R II-TB-20 150no p 1500733-007 NA 1.0 ND 570 110 NA 

I ND 110 

ND Compound was analyzed for, but not detected above the laboratory reporting limit. 
J The result is an estimated concentration that is Jess than the MRL but greater than or equal to the MDL 
NJ\ Not applicable. 

MRI MDL 

~t&,¥m3 ~~~1113 

1.3 0.25 
1.3 0.25 
1.3 0.25 
1.3 0.25 
1.3 0.25 
1.3 0.25 
NJ\ NA 

Data 
Qualifier 

.J 

WLLFOIA4312- 015- 0156445 



Client: 
Client Sample ID: 
Client Project ID: 

ALS ENVIRONMENTAL 

RESULTS OF ANALYSIS 

Tetra Tech, Incorporated 
Duplicate Lab Control Sample 
West Lake Landfill/ 103X9025140058 

Page 1 of 1 

ALS Project ID: Pl500733 
ALS Sample ID: Pl50226-LCS, 

Pl50226-DLCS 

Laboratory Control Sample/Duplicate Laboratory Control Sample Summary 

Test Code: 
Instrument ID: 
Analyst: 
Sampling Media: 
Test Notes: 

Compound 

Hydrogen Sulfide 

ALS AQL 110 
P-UV-Vis-01 
Sue Anderson 
Radiello Tube(s) 

Spike Amount 
LCS /DLCS 

llg!L 

500 

P1500733_AQL 110_1503031055 _SC.x1s- DLCS 

Result 
LCS DLCS 
11g/L 11g/L 

535 530 

%Recovery 
LCS DLCS 

107 106 

12 of 18 

Date Sampled: NA 
Date Received: NA 
Date Analyzed: 2/26/15 

Volume(s) Analyzed: NA 

ALS 
Acceptance 

Limits 

73-129 

Relative 
Percent 

Difference 
RPD 
Limit 

5 

Data 
Qualifier 

AQL_110_MDLx1s- PageNo.: 
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,J!IIlll1l!lllll 

Prep Run Run 

radiello Tube 

Calibration Curve: RAD 171 diluted to volume with Deionized Water 

10 ml aliquot of each Prep run NA 0.05/50 0.10 I 50 0.20/50 0.75 I 50 1.0/50 

Result Result H2S 
ng/sample ppbV** 

1 
13 of 18 
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RAD 171 Stock 
Sulfide ICV/CCV 

ICV/CCV Acceptance Criteria: 90-110% 

LCS/DLCS Acceptance Criteria: 73 129% 

RPD Acceptance Criteria: SS% 

AQL110 

Prep Run 

0.50/50 

Dilution -

-

Note: the results as calculated on the Bench Sheet may vary slightly than what is reported due to sig figs used for calculation. 

Reagents 

Ferric Chloride 

Amino Sulfuric 

radiello Tube 

~........ _______ _L ______ ...L......-•• ~----~-~- , _____ _...L _____ J...... __ _ 

*Concentration after blank subtraction (as applicable) 
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